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Letter from the President

I can’t say I've always dreamed of starting a standardized testing company. As a boy, 1
hoped one day to become a foothall player, a cowboy, or a police officer. These professions
seemed to offer adventure and fulfillment whereas my experience in public school, grades
K-12, felt tiresome and stifling. Not once did a teacher or book present any of the questions
that could have made school more meaningful.

By the time I entered school in the mid 1980s, any question that carried moral or ethical
implications, or any question about the purpose of life, sacred responsibilities, or where to
find human happiness, had been removed from the classroom. The education I experienced
had been designed with purely utilitarian ends in mind. Any transcendent idea had been
gutted from the curriculum and as a result, like most of my classmates, I was painfully
bored. It wasn't until graduate school that I came to appreciate the holistic education
previous Americans had received. The founding fathers of the United States revived my
imagination. They were deeply interested in philosophy, human nature, political theory,
and the pursuit of happiness. The education they received was aimed, most fundamentally,
at making a person more fully human.

As I questioned how such a beautiful concept of education had been lost, I came to the
conclusion that high-stakes testing, especially the SAT and ACT, were partially to blame.
Not once since the launch of CLT has someone refuted the idea that high-stakes testing
drives secondary curriculum. David Coleman, CEO of the College Board, has stated
publicly that "teachers will teach towards the test. There is no force on this earth strong
enough to prevent that." If teaching to the test is an inescapable reality, then shouldn't
the most important test engage students with some of the most important ideas, texts,
and subjects? CLT was born in response to this question. We hope that by offering a
new standard that puts students in front of the thinkers and questions that have most
meaningfully shaped our culture for the past two millennia, we can be a catalyst for
renewal in education nationwide.

Jeremy Tate

Jeremy Tate,
CLT President
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I. INTRODUCTION

Overview

Classic Learning Initiatives (CLI) launched in December 2015, as a long-awaited alternative to the SAT
and ACT. As of July 2021, more than fifty thousand students at schools across the United States have
taken an exam from the Classic Learning Test (CLT) suite of assessments," and over two hundred colleges
and universities have adopted it as an admissions test.? The CLT is a different kind of standardized
college entrance exam. It aims to dramatically improve students’ test-taking experience and to motivate
positive change in assessment and education.

CLI launched the CLT10 in 2017. Modelled after the CLT, the CLT10 is an online preparatory exam
for the CLT, geared toward 9th and 10th grade students. In addition to the CLT10 being used as a

preparatory exam for the CLT, high-performing students on the CLT 10 are eligible for scholarships to a
CLT partner school. The CLT'10 is offered as part of a suite, including the CLT8 for 7th and 8th grade
students and the CLT college admissions exam.

Improving Students’ Test-Taking Experience

For students, the CLT'10 is refreshingly user-friendly and modern. It was designed with the goal of
providing the best possible test-taking experience, and includes the following features:

» Online platform accessible via students’ own desktops, laptops, or tablets

» Predictable format

» Straightforward scoring: 120 questions, 120 possible points

» Shorter test-taking time (120 minutes, not including 30 minute optional essay)
» Scores released the Tuesday after the exam

» In-depth Student Analytics

1 The CLT suite of assessments is comprised of: the CLT; a college entrance exam; the CLT'10, a preparatory exam for the CLT offered to
9th and 10th graders; and the CLT8, an end-of-grade assessment tool designed for 8th-grade students as they prepare to enter high school.
2 The full list of colleges which have adopted the CLT as an admissions exam is provided at https://www.cltexam.com/colleges.

1

The CLT10 is primarily administered online, though a paper version is available for in-school testing;
The online platform is more natural for contemporary students than a pencil and paper format, and
reduces the risk of confusion and unnecessary mistakes. Students can select and change their answers
with one click, without having to fill in Scantron bubbles or take time to erase.

Students take the test on their own devices (desktops, laptops, or tablets). Using an unfamiliar device for
a high-stakes test can lead to a more frustrating test-taking experience, as every device has its own subtle
differences. Allowing students to use a device they are already familiar with reduces the possibility that
the device itself will impair the student’s ability to perform.

The CLT10 is designed for simplicity and balance. Each of the three sections has forty (40) questions.
Each Verbal Reasoning and Grammar/Writing section has exactly four (4) reading passages, and each
passage has exactly ten (10) questions. Knowing what to expect frees students from anxieties that can
come from a less regular test design.

Each section loads into a single browser window, so students can scroll to any part of that section
without changing pages. A progress bar is provided at the top of the page, giving students a visual sense
of their progress on the exam.

The test aesthetic is clean and free from distraction. It uses a white background and a readable serif
font, and the reading questions line up side by side with the passage.

On the CLT'10 there are 120 scored questions for a total of 120 possible points; there is no penalty for
incorrect answers. The 120-point scale allows the test to be divided into three equally valuable sections
with 40 questions each. The total score that the student receives on the CLT10 closely approximates
the number of test questions that the student got correct across all three sections. (In cases where an
administered test 1s slightly more difficult or easier than expected, a statistical technique is used to equate
tests, making sure that each test is of equal difficulty; minor adjustments are sometimes required in order
to even out the difficulty across test administrations.)

The CLT10 is 120 minutes long, or 2 hours (not including the 30 minute optional essay). The CLT10
was designed to be shorter than comparable tests in order to take as little as possible away from instruction
time. The added information gathered by day-long or multi-day assessment regimes is of questionable
value, due to evidence that the scores for many students can be negatively affected by exhaustion.

Students that test on a computer can access their scores on the Tuesday following the exam
administration. Students that use a paper-based test will receive scores once the tests are scanned and
processed after receipt.

For students that take the CLTI10 in-school, student scores and analytics are accessible to school
administrators, teachers, and parents. As an online preparatory exam, the score and analytics can be used
to assess the students’ readiness for the CLT college entrance exam. The CLT10 is not based on a specific
curriculum, but rather upon time-tested, traditional sources, as well as basic grammar, mathematics, and
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logic. Because the CLT10 covers content areas similar to the CLT, student performance on the CLT10
provides a window into their projected performance on the CLT. The analytics data are also available to
students taking the test from home, and can be used in a similar fashion by homeschoolers.

CLTlo - Apl‘ll l]., 2019 Class of 2022 * (@ Toggle Section Explanations

Average Score By Subject

B \erts| Ressoning [l Grammar /Writing Quentiiative Ress aning

Average Score Comparison

Was & ide Chris fian Academy - Westiske National Avrage

CLT10 analytics reports are easy to interpret and straightforward. They indicate measures essential

to learning and education, and are not weighed down with excessive detail. All three sections of each
exam contain domains and subdomains that pertain to the mastery of each section. For each subdo-
main, there are corresponding documents that define the subdomain, list the main skills being assessed,
and provide sample questions within that subdomain. Teachers and administrators can utilize the ana-
lytics and corresponding documents to understand individual student performance and aptitude. Some
of the notable areas of aptitude and achievement include:

» Making high-level inferences about passage connections and information in the text
» ldentifying evidence supporting an argument or inference from the passage

» Using evidence in a passage to come to a logical conclusion

» Understanding how an author uses rhetorical devices in a passage

» Mastery of grammatical agreement, punctuation, and sentence structure

» Logically grasping an argument or statement and building evidence in an argument
» Understanding the nuances of word choice in a sentence

» Identifying false and true statements based on given information

» Drawing conclusions about an unknown integer from given information

» Mastery of algebraic expressions and equations

» Mastery of geometry and trigonometry

» Mastery of arithmetic and operations

CLT Test-Takers Comparison

This report displays how your scores compare to all other examinees on this test type (CLT, CLT10, or CLT3). The percentiles indicate the percentage of students that scored lower thanyour
category. The chart displays where each of your scores fall among all examinees. The area in the middle contains the majority of students. Scores right-of-middle indicate above-average perf
scores left-of-middle indicate below-average performance.

B Total ™ Verbal Reasoning M Grammar/Writing Quantitative Reasoning

Section Student Percentile

werbal Reasoning &2nd

Grammar / Writing &ath

Quantitative Reasoning 75t ‘ ..

Total Score goth 10 20 20 0 02 e 70 80 80

Top Question Types Improvement Areas

Question Type Correct Question Type Correct

Grammar - Agreement () 78% (125/160) Algebra - Algebraic Expressions and 29% (23/80)
Eguations

Mathematical Reasoning - Word F7e(111/144)

Problems (& Geometry - Properties of Shapes (& 415 (65/160)

Alzebra - Arithmetic and Operations &) T0%% (45/64) Comprehension - Passage Relationships 46% (59/128)
o

Writing - Style & £9% (38/128)

Analysis - Interpretation of Evidence (&) 485 (38/80)

The CLT10 aims to change the landscape of assessment, and education generally, by providing a
rigorous and intellectually rich exam.

Hallmarks of the CLT10’s content are that it:
» Assesses both aptitude and achievement
» |s more rigorous
» Features rich reading passages

» Supports strong educational choices

The CLT10 aims to assess not only students’ achievement, but also their aptitude. This is important
because a test including an aptitude component makes provision for the diversity of curricula within
American education. An achievement test, by definition, has to assume a particular body of content or
set of academic standards to master; the CLT10 assesses skills students can develop through a variety of
education types, such as their ability to communicate clearly, to understand metaphors, to think logically,
and to solve puzzles. Thus the test is not dependent on any one-size-fits-all curriculum.

Of course, students must draw upon the teaching they have received in order to demonstrate what they
have learned. “Achievement” within a domain of knowledge is a vital and necessary aspect of assessment,
and it is relevant for the CLT10. Students preparing for the CLT10 want to know that what they have
been learning will put them on the right track to perform well on the exam. Students at this stage in
their education want to be challenged and are discovering their innate intellectual potential. Because the
CLT10 is both an achievement and aptitude test, students are provided a window into their own unique
set of intellectual strengths, while also receiving the tools to make incremental improvements in their less
developed areas through the analytics provided along with the test.

For two-thirds of its reading passages, the CLT10 uses an author bank of more than one hundred men
and women whose writings have had a lasting influence on culture and society. While the author bank is
not an exhaustive list of every important thinker, the CLT10 intentionally acknowledges the particular
significance of certain authors. (The full author bank is listed in Chapter 2.)

The passages used on the CLT10 are intended to respect students' dignity and capability by being
truly worthy of their time and attention. Using older texts also gives the CLT10 a healthy neutrality on

CHAPTER ONE
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contemporary political matters. Rather than favoring either side of the political spectrum, the CLT10
draws from works that are grounded and established in tradition.

The CLT10 has a balanced distribution of subject categories. On every test, out of eight reading
passages, two (25%) are in Philosophy/Religion; one (12.5%) of the passages is drawn from Literature;
two (25%) are in Science; one (12.5%) is an excerpt from Historical/Founding Documents; one (12.5%)
is a Historical Profile; and one (12.5%) is drawn from Modern/Influential Thinkers.

CLT8 Reading Passages

Science
25%

Historical/Founding
12.5%

Philosophy/Religion
25%

Historical Profile
12.5%

Modern/Influential Literature
12.5% 12.5%

Ultimately, the CLT10 seeks to enhance the way young people are educated. Woven into the assessment
is the message that literature, logic, tradition, and virtue are central to the meaning of education. Whether
a CLT10 passage reinforces an existing familiarity with an author or makes the first introduction to a
thinker who will become a student’s favorite, a deep synergy is able to develop between the assessment
and the schoolroom. With the introduction of the CLT10, schools and homeschooling families have a
fresh incentive to focus on enduring ideas.

The CLT10 is not designed to be an assessment of any particular curriculum, and as such should not
be used to make decisions about mastery of a specific subject or course.

Similarly, the CLT10 is not a placement exam for Geometry, Algebra, English, or other subjects, and
should not be used to sort students into cohorts.

This technical report is a guide explaining the details of how the exam works. Chapters 2-6 describe
the design and administration of the CLT10. Specifically, Chapter 2 presents the content of the test

itself, including sample questions, the author bank, and information on how test questions are organized
by difficulty level. Chapter 3 outlines the steps CLI takes to develop, edit, and prepare each test for
administration. Chapters 4-6 explain how the CLT10 is administered and describe the measures taken to
ensure the test’s security and fairness. Chapters 7-10 explain and analyze the test’s metrics. Specifically,
Chapter 7 presents an item analysis and demographic statistics on CLT10 test questions and reported
scores and Chapters 8 and 9, respectively, quantify the test’s reliability and validity. Chapter 10 summarizes
the quality control procedure of the data presented in Chapters 7-9.

CHAPTER ONE
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STANDARDS AND
CONTENT COVERAGE

Overview

The CLT10 was created in the context of a national movement to renew the foundations of education. In the
context of the CLT exam suite, “classic” simply means an assessment that reflects tried-and-true ideas rather than
contemporary experiments. The CLT10 is based on a traditional education model exemplified in the liberal arts,
which trains students in language arts and mathematics as a path “to make the acquisition of all later studies more
simple and effective.”! “Recovering the primacy of both the language arts and the mathematical arts is a pivotal
piece of this paradigm. Together they train the student not just in what to think but in how to think.”?

Whereas other standardized tests rely on what is currently popular and recently legislated in American
education, the CLT'10 focuses on ideas that matter on a grander scale. These include perennial questions about
human nature, the physical world, lessons from history, and universal mathematical concepts.

Each CLT'10 exam consists of three sections: Verbal Reasoning, Grammar/Writing, and Quantitative Reasoning.
These sections are consistent across the suite of CLT assessments (CLT8, CLT'10, and CLT), providing a familiar
form of assessment through to the college entrance exam.

The content of the CLT10 test 1s distinct from many other assessments at this level. First, instead of the
majority of reading passages coming from contemporary sources, the CLT10’s two English sections primarily
use selections from classic authors who have shaped history, literature, and philosophy in foundational ways.
The CLT10 thus provides an opportunity for students to interact directly with important thinkers. Second, the
Quantitative Reasoning section assesses students’ ability to solve problems and to think in a logical and orderly
manner. The test focuses more on assessing mathematical reasoning capacity than on testing specific mathematical
skills or knowledge. The hallmark of the CLT10 is that it is based on enduring concepts accessible to students
from a variety of educational backgrounds.

Verbal Reasoning Section

The Verbal Reasoning section tests a student’s ability to understand and analyze a text. Students are asked to
interact with a variety of passages on different subjects, and are tested on their ability to comprehend the text and
synthesize ideas within it. They must be able to understand concepts such as how different phrases and words are

used in context, the author’s purpose in a particular section or in the passage overall, how a text is structured, and
what can be reasonably inferred based on the information in the text.

In the Verbal Reasoning section, questions are broken down into two types, Comprehension and Analysis.
Comprehension questions include the subdomains “Passage as a Whole,” “Passage Details,” and “Passage
Relationships.” Analysis questions include the subdomains “Textual Analysis” and “Interpretation of Evidence.”

Of the 40 Verbal Reasoning questions, 13 fall under Analysis and 27 fall under Comprehension.

One of the Interpretation of Evidence questions always refers to a figure accompanying the second passage of
the four, which is always the Science passage.

Two questions per passage in the Verbal Reasoning section test analogies based on the passage, for a total

SECTION DOMAIN SUBDOMAIN

Comprehension

Verbal Reasoning (40 questions) 7 e

Passage as a Whole

Passage Details
Passage Relationships
Analysis (13 questions) Textual Analysis

Interpretation of Evidence

of eight analogy questions per section. The CLT10 includes analogy questions to assess higher order logical
reasoning and synthesis; the content of the CLT10’s analogies refer to concepts within the accompanying passage
and use terms students are likely to know already. These analogies require students to be able to connect high-
level concepts within a passage and to make connections between ideas and terms in a passage.

Each Verbal Reasoning section consists of four passages: three longer passages and one passage composed of
two shorter excerpts presented together. They are arranged in this order:

» Literature

» Science

™

» Philosophy/Religion
» Historical/Founding Documents (paired excerpts)

Tests are calibrated so that each Verbal Reasoning section has a total word count between 2,175 -2,225, for an
average of 2,200 words total.

Below is one sample question for each subdomain in the Verbal Reasoning section.

Passage as a Whole

1. Based on the information in the passage, how did Mrs. Leath’s views of Givre change over time?
A) She went from first viewing Givre as a place of beauty to coming to understand its dangers and drawbacks.
B) She went from first seeing Givre as a harsh and ugly castle to viewing it as a beloved place of domestic comfort.

CHAPTER TWO
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C) She went from first viewing Givre as a foreboding fortress to relishing in its whimsical luxuries.
D) She went from first seeing Givre as a whimsical fairytale to viewing it more plainly as her home.

Sample Question #1 based on Edith Wharton’s The Reef

Passage Details

2. In Paragraph 1, Sentence 3, the word “stem” most closely means
A) restrict.
B) arise.
C) shoot.
D) halt.

Question based on Emilie Reas’ " A neural code for emotion”

Passage Relationships

3. Ancient Greek colonies : habitation ::
A) Portuguese colonies : difficulty
B) American colonies : revenge
C) Venetian colonies : war
D) European colonies : resources

Sample Question #3 based on Adam Smith’s “Of the Motives for Establishing New Colonies”

Textual Analysis

4. In the final paragraph of Passage 2, the author indicates that he believes that
A) those who decide to study languages have a career advantage over those who do not.
B) not all people who begin studying a language will become proficient in it.
C) most people do not enjoy studying modern languages as much as Latin.
D) superintendents are on the verge of abolishing the language requirement.

Sample Question #4 based on Benjamin Franklin’s Autobiography

Interpretation of Evidence

5. Which lines in Passage 2 best support the answer to the previous question?
A) Paragraph 1, Sentence 1 ("l had . . . entirely”)
B) Paragraph 2, Sentence 1 (“From these . . . languages”)
C) Paragraph 2, Sentence 3 (“And yet . . . Latin”)
D) Paragraph 3, Sentence 1 (“l would . . . life")

Sample Question #5 based on Benjamin Franklin’s Autobiography

Grammar/Writing Section

The Grammar/Writing section tests a student’s ability to edit and improve a text. Students are asked to interact
with a variety of texts on different subjects and are tested on their ability to correct errors within each text and
improve its readability and flow. The section specifically assesses students on skills such as their ability to use
punctuation correctly, to convey points precisely and concisely, to correct spelling, to make appropriate transitions,
to choose the correct part of speech, to match verb tense, and to make other grammatically well-formed choices.

SECTION DOMAIN SUBDOMAIN
Grammar/Writing Grammar Acreement
(40 Questions) (20 questions) &

Punctuation and
Sentence Structure

Writing Structure
(20 Questions) et
Style
Word of Choice

In the Grammar/Writing section, questions are broken down into two types, Grammar and Writing. Grammar
questions include the subdomains “Agreement” and “Punctuation and Sentence Structure”; Writing questions
include the subdomains “Structure,” “Style,” and “Word Choice.”

Of the 40 Grammar/Writing questions, 20 are on Grammar and 20 are on Writing.

Grammar questions specifically test a student’s ability to correct agreement, punctuation, structure, and other
errors. Writing questions test a student’s ability to improve upon a text’s style, flow, and word choice.

Each Grammar/Writing section consists of four passages. They are arranged in this order:

v

» Philosophy/Religion

» Historical Profile

» Science

» Modern/Influential Thinker

Tests are calibrated so that the total word count of all four passages is between 1,975 and 2,025 words, for an
average of 2,000 words total.

Below is one sample question for each subdomain in the Grammar/Writing section.

Agreement

1. In opposition to the feelings for almost all other nations, they think that there is nothing more inglorious
than that glory that is gained by war.
A) NO CHANGE
B) of
C) by
D) with

The above sentence is an excerpt from Thomas More’s “Of Their Military Discipline” in Utopia.

10
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St. Thomas a Kempis
Aschylus

Asop

Louisa May Alcott
Dante Alighieri

St. Anselm of
Canterbury

Susan B. Anthony
Archimedes

Hannah Arendt

St. Athanasius

Jane Austen
Averroés

Avicenna

Francis Bacon
James Baldwin
Simone de Beauvoir
Jeremy Bentham
Beowulf

Mary McLeod Bethune
The Bhagavad Gita
Boéthius

Niels Bohr

Dietrich Bonhoeffer
Jorge Luis Borges
Charlotte Bronté
Emily Bronté

Martin Buber

John Bunyan

Julius Caesar

John Calvin

Willa Cather

St. Catherine of Siena
Geoffrey Chaucer
G. K. Chesterton
Anton Chekhov

Winston Churchill
Cicero

Nicolaus Copernicus
Confucius

Charles Darwin
René Descartes
Charles Dickens
Fyodor Dostoevsky
Frederick Douglass
W. E. B. Du Bois
Jonathon Edwards
Albert Einstein
George Eliot
Epictetus
Desiderius Erasmus
Euclid

Euripides

F. Scott Fitzgerald
Benjamin Franklin
Sigmund Freud
Galileo Galilei
Mahatma Gandhi

Gabriel Garcia

Marquez
Edward Gibbon

Johann Wolfgang
von Goethe

William Harvey
Friedrich Hayek
George Wilhelm
Friedrich Hegel
Ernest Hemingway
Herodotus
Hippocrates
Thomas Hobbes

Homer

David Hume
Edmund Husserl
Henrik lbsen
William James
Thomas Jefferson
Pope St. John Paul Il
Carl Jung

Franz Kafka
Immanuel Kant
Johannes Kepler
Seren Kierkegaard
Martin Luther King, Jr.
Antoine Lavoisier
Harper Lee
Gottfried Leibniz
C.S. Lewis

John Locke
Lucretius

Martin Luther
Niccold Machiavelli
James Madison
Maimonides

Karl Marx

Herman Melville
Gregor Mendel
John Milton

Michel de Montaigne
St. Thomas More

St. John Henry
Newman

Isaac Newton
Friedrich Nietzsche
Flannery O'Connor
George Orwell
Ovid

Blaise Pascal

Louis Pasteur
Max Planck

Plato

Plutarch

Edgar Allen Poe
Marcel Proust
Pseudo-Dionysius
Claudius Ptolemy
John Rawls

Jean-Jacques
Rousseau

Jean-Paul Sartre
Dorothy L. Sayers
William Shakespeare
Mary Shelley

Adam Smith
Aleksandr Solzhenitsyn
Sophocles

John Steinbeck
Harriet Beecher Stowe
Tacitus

St. Teresa of Avila
Tertullian

Thucydides

Alexis de Tocqueville
J. R. R. Tolkien

Leo Tolstoy

Harriet Tubman

Mark Twain

Virgil

Voltaire

Booker T. Washington

Alfred North
Whitehead

Ludwig Wittgenstein
Mary Wollstonecraft

Punctuation and Sentence Structure

2. ...so far as his own sculptures are Beneath a robe of crimson velvet, furred with ermine, the king wore
a coat of raised gold, along with a coat shining with rubies emeralds great pearls and diamonds.
A) NO CHANGE
B) rubies, emeralds great pearls and, diamonds.
C) rubies, emeralds, great, pearls, and diamonds.
D) rubies, emeralds, great pearls, and diamonds.
The above sentence is an excerpt from “Catharine of Aragon” in Women of History by various authors.
Structure
3. Because of this, with the creation of ever more powerful search engines that can sift through these
studies, we believe that this is an outdated argument.
A) NO CHANGE
B) As just one example
C) However
D) And therefore
The above sentence is an excerpt from Alejandra Clark’s “Negative Results: A Crucial Piece of the Scientific Puzzle.”
Style
4. Which of the following choices best matches the tone of the passage?
For them, everything is pretty bad.
A) NO CHANGE
B) Forthem it's all so terrible that it's like it's never going to get better.
C) For them all is distorted, all is broken, all is even ground to pulp.
D) For them everything looks bad, and there isn't a lot other people can do to help.
The above sentence is from Winston Churchill's speech, “The Sinews of Peace.”
Word Choice
5. Fortunately, as Fetterman and Sassenberg show in their study, scientists appear to overcompensate

just how much this failed replication effort of their own work will harm their reputation.
A) NO CHANGE

B) overestimate

C) overeducate

D) overcomplicate

This passage is adapted from Alejandra Clark’s “Negative Results: A Crucial Piece of the Scientific Puzzle,” first published in 2017 in PLOS
Collections, licensed under CC-BY.

Author Bank

The CLT10 draws on sources that have helped shape the course of intellectual thought, including authors of

diverse backgrounds and philosophies. As of August 2021, two-thirds of all CLT-suite exam Verbal Reasoning
and Grammar/Writing passages are drawn from the list of authors on the opposite page. The other one-third of

passages are drawn from modern scientific writings, modern influential thinkers, or additional important thinkers

and writers. This list is periodically updated on our website (www.cltexam.com/authors).

12
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Quantitative Reasoning Section

The Quantitative Reasoning section tests students’ ability to think logically, use and manipulate symbols,
and understand shapes. Students are asked to complete a variety of questions of various subtypes in order
to assess their reasoning ability across different domains.

In the Quantitative Reasoning section, questions are broken down into three types: Algebra, Geometry,
and Mathematical Reasoning. Algebra questions include the subdomains “Arithmetic and Operations”
and “Algebraic Expressions and Equations.” Geometry questions include the subdomains “Plane
Geometry” and “Properties of Shapes.” Mathematical Reasoning questions include the subdomains
“Logic” and “Word Problems.”

Of the 40 Quantitative Reasoning questions, there are 10 Algebra questions, 14 Geometry questions,
and 16 Mathematical Reasoning questions, as of 2021. There also are 5 figures in each Quantitative
Reasoning section, and four questions on each exam feature science-based scenarios or scientific data.
and 4 science-based questions

SECTION DOMAIN SUBDOMAIN
Quantitative Reasoning Algebra Asithmetic and Operations
(40 Questions) (10 questions) P
Algebraic Expressions
and Equations
Geometry

(14 Questions) Plane Geometry

Properties of Shapes

Mathematical Reasoning

(16 Questions) Logic

Word Problems

Below is one sample question for each subdomain in the Quantitative Reasoning section.

Arithmetic and Operations

1. Which of the following could be the missing term in the geometric sequence below?
11
16’32’

?

N
i
N
B

A.1/6
B.1/8
C.1/9
D. 1/10

13

Algebraic Expressions and Equations

x—SySZE

?
y5z-1

2. Which of the following is equivalent to
AL

x5

73

B'F

Plane Geometry

3. Which of the following pairs of lines in the (x,y) coordinate plane are perpendicular?

A. y=2x—§andy=2x+2
B.y= —xandy= —x—1
Cy= —%x+23ndy=2x

D-y=%x—%andy=2x—2

Properties of Shapes

4. An isosceles triangle has one angle that measures 100 degrees. What are the measures of its
remaining two angles?
A. 40 degrees and 40 degrees
B. 50 degrees and 50 degrees
C. 30 degrees and 100 degress
D. It is impossible to determine based on the given information.

Logic

5. A sphere has a surface area of 16nft2. Which of the following is true?
A. The radius of the sphere is 4ft.
B. The volume of the sphere is 4mfts.
C. The sphere has the same radius as a sphere with a volume of 32n/3 ft*.
D. The sphere has the same surface area as a sphere with a radius 1ft.

Word Problems

6. Brothers Drew, Daryl, and Dave all share one car. The brothers have a designated weekly
schedule in which they take turns on specific days. Daryl takes the car on at least Wednesdays
and Fridays, and Dave takes the car only on weekdays. If the brothers never use the car on the
same day, which of the following must be true?

A. Drew drives the car on all weekend days.

B. Daryl does not drive the car any Thursdays or Saturdays.
C. Dave does not drive more than three days per week.

D. All of the above must be true.

14
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Calculator Policy

Calculators are not allowed on the CLT'10, including on the Quantitative Reasoning section. Problems
are designed to be solvable without using a calculator.

The CLT10 is meant to test students’ logical reasoning skills and ability to understand and simplify
complex topics, rather than testing their ability to perform complicated calculations. This policy also helps
secure test integrity and simplifies the test by avoiding the need to specify which calculator models are
permitted.

Difhiculty Levels

Reading passages in the Verbal Reasoning and Grammar/Writing sections are calibrated to fit narrowly
within a consistent difficulty level. The test developers use a variety of tools including Text Evaluator(ITM),
a passage calibration software with grade-level ratings, to help analyze the difficulty level of each passage
and ensure it falls within an appropriate range.

Difficulty levels of questions are scored on a scale of 1 through 5: each section of the test contains
eight questions at each difficulty level, for a total of twenty-four questions at each difficulty level across
the exam. In the Verbal Reasoning and Grammar/Writing section, difficulty levels are distributed evenly
throughout each passage. Each passage, for which there are ten questions, has two questions of each
difficulty level. In the Quantitative Reasoning section, questions increase in difficulty as they progress.

Level 1 questions are the least difficult, and require straightforward reasoning, basic logic, and a minimal
number of steps to answer. Level 5 questions are the most difficult, and require more complex reasoning,
higher-level thinking, and the ability to synthesize difficult concepts.

15
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3.TEST DEVELOPMENT

Overview

The Test Development team of Classic Learning Initiatives (CLI) writes and edits each test according
to a specific set of parameters. The Test Development and Operations Teams work together in the
test preparation process, following a schedule of development, review, and uploading, so that every test
undergoes quality control and is ready on time. The CLI team analyzes the results of each previous exam,
and uses that data in the creation of future tests.

Selecting and Training Item Writers

The CLI Test Development team chooses item writers based on their qualifications and demonstrated
ability in particular subject areas; many have experience in fields such as teaching and tutoring at the high
school and/or college level. New item writers are supervised by experienced members of the test writing
team, and are trained on the breakdown of question types, difficulty levels, and house style of the CLT
suite of exams (CLT8, CLT10, and CLT). Their work then goes through multiple rounds of revision and
editing to ensure that each section maintains the high standards of the CLT10, and is consistent, clear,
and accurate.

Design, Review, and Uploading

For each test administered, the CLI team adheres to the schedule presented below for test development,
proofreading, and preparation. This schedule is cyclical, since each new test takes the analytics from previous

tests into account.
Analytics Collected

Test Administered New Test Developed

Test Uploaded

Test Finalized
2 Rounds of

Developmental Edits

Print test/ Accomodations 3 Rounds of

Tests Reviewed Proofreading

Print test/ Accomodations
Tests Created
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After a test is administered, once the analytics from it become available, the CLI Test Development
Team meets to discuss the performance of the test form and its sub-sections and items, and to re-calibrate
test development plans as necessary. The CLI Test Development Team looks at question performance
within each specific difficulty level, focusing special attention on any questions that perform outside
of expectations. At the end of each school year, the CLI Test Development Team meets to review all
feedback from that academic year’s tests, and creates revised guidelines for the upcoming academic year.

On the basis of this analysis of past exams, and in conformity with the test blueprints laid out in
Chapter 2, the CLI Test Development Team creates a new test and answer key for every test date. After
initial development, the test goes through two rounds of developmental editing to check for adherence to
CLT standards, accuracy, and clarity; editors rotate between rounds to avoid ‘question fatigue.” Each test
contains a consistent number of questions within each domain and subdomain (see the “Test Blueprints”
sections in Chapter 2). The CLI Test Development Team confirms that question categories are accurate,
difficulty levels are well-calibrated, and questions meet our quality standards. In-house editors help guide
the test through the editorial process. Independent editors and proofreaders perform additional reviews
of the test’s accuracy and validity, overseen by the Test Development Team.

As part of the test development process, proofreaders and editors simulate taking the full test during
each review, which includes checking the answer key and test content as well as proofreading;

The CLI Rights and Permissions Team secures rights for any passages or images under copyright, at
least eight weeks in advance of each exam.

Before the initial rounds of drafting and editing, the CLI Test Development Team uploads the test. The
CLI Test Development Team uploads the exam and all passages and images, which includes infrastructure
for test management. The constituent components of test data in the website User Interface are test
questions, passages, and images.

The digital infrastructure for test questions includes: variable fields for question numbers (1-120); the
text of the question itself; the URL associated with images; the uploaded passage with which the question
1s associated; the text of answers A, B, G, and D; the correct answer (A, B, C, or D); the difficulty of the
question (1-5); and the question type (e.g., “Comprehension—Passage Relationships™).

Once all of the passages, images, and test questions are replicated in the website, the CLI Test
Development Team links each question to its associated image or passage and proofreads the final upload
for completeness, mechanics, and faithfulness to the original test document. The CLI Test Development
Team then performs two rounds of development edits and three rounds of proofreading. The final
reviewer is completely new to the test. The finalization of the test includes the CLI Test Development
Team making sure that the answer key online corresponds to the original answer key (that no errors were
introduced), in order to finalize the formatting of the answers and to ensure that there are no duplicate
answer choices. The Test Development team also verifies that all changes accepted during each editing
round have made it to the final test. Once any last changes are made to the uploaded test, final checks are
concluded and the test is considered complete.

If a paper version of the test is required, the CLI Test Development Team creates and formats the
paper document using the final version of the uploaded test. The paper test is then reviewed in its entirety
by a new editor, with a particular focus on formatting, formulas, and other types of errors which might be
introduced with the new test mode. The same process is used for accommodations versions of the exam,
such as a large-print paper version of the test.

18
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Item Review

After each test administration, the CLI team completes a thorough item analysis of the test, examining
p-values for each item. The team analyzes factors that are correlated to item performance, including: item
difficulty, the passage connected with each item, subject, academic domain and subdomain, rank of item
on the test, and the percentage of students who answered each answer option. These data are analyzed to
identify trends and screen out certain types of content from future test administrations, creating a feedback
loop between item performance and item creation.

Detailed item analysis of this kind for the CLT'10 administered on April 28, 2021 is provided in Chapter 7.

19
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At-Home vs. In-School Testing

The CLT10 is offered multiple times per year, both as an at-home test (which is open to all students)
and as an in-school test. As of the 2021-2022 academic year, the CLT10 has three at-home and in-school
test administrations, once in the fall and twice in the spring.

Students interested in taking the CLT'10 at home can do so on their own desktops, laptops, or tablets. In
these cases, a parent typically acts as proctor, and is asked to follow the at-home proctor guidelines and
ensure that their child follows the honor code.

Students testing from home must have a proctor with them at all times. If necessary, students can take the
test from another location such as a library, church, or a friend or relative’s home, provided the proctor is
on location.

To test at home, students must create a profile on the CLT website and sign up for the specified exam
date. Once registration and payment are completed, the student receives test administration instructions
while the proctor receives the proctor manual. On test administration, students sign into their profile to
access the test.

For in-school testing, school administrators register students by uploading student names, usernames and
passwords into CLT’s system. School administrators receive testing instructions and materials and distribute
them to proctors and students.

In-school tests at contracting U.S. secondary schools may be offered online or on paper. The administration
process for each is similar to the at-home CLT10. Paper tests must be requested by administrators in
advance of the test date. Paper tests are delivered to school administrators within 1 week of the test
administration and include answer sheets. At the conclusion of testing, school administrators scan answer
sheets and upload them to CLT’s system. Scoring of paper tests may take up to 30 days; scores are posted
to student accounts once paper test scoring is completed.
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Proctors

All CLT10 administrations are proctored, whether the test is being taken in-school or at-home. This is
to ensure the integrity and security of the test-taking experience. Proctors are responsible for monitoring
the timing for each section, ensuring that students have the proper instructions for the test, and that there
are no unacceptable items in the room where the test will be taken.

In-school proctors are generally (but do not have to be) connected with the institution that is serving as a
testing site. CLI communicates with school administration to coordinate proctor selection. The selection
is made by the school administration according to guidelines found in the Proctor Manual. CLT10 at-
home proctors must be twenty-one years of age or older, and may be related to one or more of the
students they are proctoring. In-school CLT10 proctors follow the same proctor guidelines; the proctor
may not be related to any of the students. Athletic coaches may proctor exams, provided that at least one
of the students they are proctoring is not a current or former player for that coach.

CLI staff members coordinate with school administration ahead of time to provide proctor training in
the form of the manual. Proctors must familiarize themselves with the proctor manual, which carefully
outlines the procedures for proctoring the CLT10."

For students testing at home, proctors are typically the parents of the student. Guidelines similar to
those provided to in-school proctors are provided to the parent-proctors and are expected to be followed.?

Test Administration Schedules

The CLT10 testing schedule is dependent on the time zone of the testing location, and on whether or
not the student has been granted extra time due to accommodations.

Students are required to arrive 10 minutes before the scheduled test time. Starting at the scheduled test
time, 10 more minutes are allotted for the proctor to provide instructions.

Students have 40 minutes for the Verbal Reasoning section, 35 minutes for Grammar/Writing section,
and 45 minutes for Quantitative Reasoning section, for a total test-taking time of 120 minutes (not
including the optional 30 minute essay). There is a 10-minute restroom break between the Grammar/
Writing and Quantitative Reasoning sections.

Test Scores

CLT'10 scores are released the Tuesday following the last day of test administration for students taking
the test online (whether at home or in-school). Scores are released within 30 days for paper test students.
To see their scores, all students, whether in-school (online or paper) or at home online, simply log into
their student accounts on cltexam.com.

School administrators can see the scores of the students whose names and user IDs they uploaded, as
well as analytics and metrics on how those students performed. Schools access analytics through their
CLT10 school administrator account. Only persons known by CLI to work at the school in question
(usually the school administrator role) are granted access to this account. Support from CLI is available for
school administrators, teachers, and parents who seek additional help when analyzing the data provided

through the CLT10 Analytics.

1 Proctor Manual for In-school CLT10 -2021-2022 (available upon request
2 Proctor Manual for At-Home CLT10s - 2021-2022 (available upon request

22
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Testing Formats

The CLT10 is administered in two modes. The test is primarily administered online through http://
cltexam.com, and occasionally with paper and pencil. The latter is only available for in-school testing,
and may be obtained by special request of the school.

Students who take the CLT10 in-school do so online on their own devices, which they bring to the
testing site. This device may be a laptop computer (including a Chromebook) or a tablet. The test works
on most modern devices, and is compatible with most browsers, although it is not compatible with Safari
or Microsoft Edge; Chrome and Firefox are the recommended browsers. The test requires a reliable
internet connection with Javascript enabled. Schools which are furnished with desktop computers may
choose to administer the test on these instead of on students’ own devices.

Questions in the Quantitative Reasoning portion of the exam may include mathematical notation.
Mathematical notation is scripted in HTML (MathML), and is visible regardless of the browser used to
take the exam.

On occasion, certain testing sites are able to provide devices for all of their students; in this case, students
are not required to bring their own devices. This situation is exceptional, and is discussed individually
with the testing site contact to ensure standardization.

At-home test takers must provide their own devices, which may be desktops, laptops, or tablets. The
same browser and Javascript requirements apply.

The CLT10 may also be administered on paper, upon special request from the schools. Schools testing
on paper pay a paper test surcharge to cover the additional overhead costs. This option is available for
in-school test takers only, not for at-home test takers. Parameters are the same as those for in-school tests,
with the following changes:

» The exam booklets and answer sheets are mailed to the school through FedEx or UPS a minimum
of one (1) week ahead of the test date. They are addressed to the attention of the school’s primary
point of contact. As with the online CLT10, proctors are expected to follow a strict process, outlined
in the paper test manual.

» School administrators must register their students two (2) weeks before test administration to allow
CLI time to ensure that students are registered and have access to their accounts for score release.
School administrators do this by uploading a .csv of students’ usernames and passwords into the
CLT system.

» Students complete a paper answer sheet. School administrators scan these and send a scan to the
CLI Operations team.

» Students receive their scores within 30 days of the test date. CLI converts the scans of their answer
sheets into a .csv spreadsheet using InspiroScan. The CLI Operations Team then cross-references
the spreadsheet with the original answer sheets, to ensure that each student’s answers are faithfully
represented therein. CLI then uploads these documents into the students’ CLT accounts.

» Once scores are imported and executed in the CLI system, administrators and students are able to

access these scores, as well as their analytics, using their cltexam.com account.
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Test Administration GLT 10 Support

For each test administration, CLI has a dedicated team of customer service representatives who are
available to answer questions from schools, proctors, and parents. This team includes the members of
the Operations team and members of the CLI Technology Team, as well as the regular CLI Customer
Service Team. For this purpose, CLI uses the Hubspot Chat window on the cltexam.com website to answer
questions submitted online via live chat or email. Students, proctors, and parents may also call CLT for
technical support by phone. Customer Support is available from 7 am Eastern Time to 8 pm Eastern Time
for each CLT'10 test administration.

24
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O5. TEST SECURITY

Classic Learning Initiatives (CLI) test security is designed to ensure privacy and honesty among test-
takers and is broken down into general data security and test day processes and procedures.

Data Security

CLI trains all its employees on the high sensitivity levels of CLT10 data, including the access and use
of confidential material such as personally identifiable information (PII). CLI requires each employee to
acknowledge and sign internal policies regarding the acceptable use of CLT10 data.

Data Privacy and Acceptable Use

CLI considers all student data confidential, including collected identifiable information (email and
profile data) as well as test results. CLI employees may not share any student’s data with a third party
without that student’s express consent.

Students who take the CLT10 at school will have access to their scores and analytics. Their scores and
analytics will also be available to school administrators, teachers, and parents.

Proctors can view limited student data on test day to facilitate the test and verify attendance. Proctors
do not have access to a student’s full profile, test history, or any other data. Proctors are not permitted to
share any student information with any third parties.
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Access Control

CLT10 data may be accessed either through the web application or through the database directly. All
users must be authenticated to access CLT'10 data; authorization is based on security level.

= Web Application Access : The CLT web application security is role-based. By default, all users
who register for an account receive the most minimal access level (comparable to students’ own
access level).

» Support Access : CLI employees are granted a support role in order to access necessary information
to serve customers. Users in a support role can view test registrations and student data, but they
cannot access the test management section of the application.

» Privileged Access : A limited number of CLI employees have privileged access, which allows them
access to write, review, and modify test data in advance of test dates. This includes the ability to
add tests, add and edit questions and answers in existing tests, change test dates and deadlines,
and deactivate tests. Privileged access may be granted only by the Chief Technology Officer.

= Database/Network Access: Accessing the database directly falls under privileged access, and
1s limited to select members of the development and analytics teams. Network traffic to access the
database is restricted by IP address.

= Data Access: All CLT10 data is stored in a secure cloud environment that is not accessible to CLI
employees in general, only to authorized members of the technical and operation teams. The third-

party cloud provider ensures the highest level of security and access.

All activities are logged when changes are made in the software, database, or infrastructure. Logging
1s monitored on a regular basis to identify breaches, risks, or unexpected behavior. User roles are also
monitored on a regular basis, to ensure that users have not been inappropriately granted access to data.

The CLI Executive Team manages all incidents, including data breaches and/or unacceptable use
of data. In the event that user data is compromised, the issue is immediately addressed and the affected
parties are contacted.

Test Day Processes and Procedures

Students may take the CLT'10 only under secure, supervised conditions. These conditions are as follows:
* In-school or at-home: There are two ways that students can take the CLT10: at a GLI-approved
partner school, or at home with an approved proctor (typically a parent or legal guardian).
= Proctors: As discussed in Chapter 4, CLT'10 proctors must be twenty-one years of age or older,
and may be related to one or more of the students they are proctoring. Athletic coaches may proctor
exams, provided that at least one of the students they are proctoring is not a current or former
player for that coach. CLI creates CLT accounts for all proctors and provides them with the CLT10
proctor manual.

= Admitting Students into the Testing Room (in-school and at-home): On test day, proctors
have the final list of CLT'10 students for their specific school on their CLT accounts. The manual
instructs proctors to verify students’ identity before admitting them into the testing room, using any
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of the following types of approved photo ID:

» Passport Proctors must submit the Administration and Anomaly Report to CLI after the exam, before exiting

» Driver’s license or permit (if photo included) the testing room. They are instructed to note any testing anomalies on this report. The proctor manual
» State ID outlines procedures regarding anomalies in Section 4.! Instructions for potential testing anomalies that
» Military ID are to be noted on the report include:

» High school ID (current year only) » Students who do not arrive to an exam

» HSLDA student ID (current year only) N
» CLT Student ID Form

Students who arrive late to an exam

» Students who leave during an exam

Proctors then assign seats for each student. » Students who use an additional device or open an additional webpage
» Students who become ill during an exam

» Questions asked during an exam

» Disturbances during an exam

Students may bring the following into the testing room:

. . » Emergency evacuations
» Testing device

» ID
» Writing utensil (for scratch paper that the proctor provides)

» Power failure
» WiFi failure

» Device failure
» A watch (unapproved types of watch are listed below) » Site failure

» Copying test materials

Students are not permitted to use any of the following during the exam:

Summary

CLI ensures test security by limiting and carefully monitoring access levels to test data, and by setting
up and enforcing specific parameters for test administration. By committing to these rules and training
schools and proctors to uphold them, CLI provides an exam that is fair, reliable, and accurate.

» Calculator

» Reference material of any kind

» Cell phones (These must be turned off and either stowed in a backpack or purse or left with the proctor)
» Watches or other such devices that have internet availability, the ability to communicate with other

students, or a calculator

In order to take the exam on test day, students must enter the proctor password specific to the exam
in question. The proctor password is displayed on proctors’ CLT accounts on test day (it is never
communicated to them by email); the manual instructs proctors to provide their students with this
password once all authorized students have been admitted and seated and the preliminary instructions
have been read.

One of the proctors’ primary duties is to ensure that all students adhere to the designated time lengths for
each of the exam’s sections. Once the allotted time for a given section has elapsed, proctors are instructed
to notify students of this, have them remove their hands from their devices, ensure all students have
complied, and then begin reading the instructions for the next section. To aid the proctor in determining
at a glance whether all the students are working on the appropriate section of the exam, each section is
color-coded. A similar aid is available to proctors of paper exams: the names of the first, second, and

third sections are printed in bold at the top-left, center, and right of the pages, respectively.

1 CLT Administration and Anomaly Report: https://info.cltexam.com/ clt-administration-and-anomaly-report.
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Overview

Classic Learning Initiatives (CLI) is committed to providing every student a fair test-taking experience
by ensuring the security, integrity, and validity of its examinations. CLI is committed to providing access
to its programs and services to students with documented disabilities. A disability is a physical or mental
impairment that substantially limits a major life activity.

CLI therefore offers a range of accommodations for students with documented learning or physical
disabilities, in accordance with the Individuals with Disabilities Education Act (IDEA) and the Americans
with Disabilities Act (ADA). In compliance with these laws and in keeping with its efforts to provide
equality of access to the test the CLI seeks to promote cognitive diversity and minimize bias.

Test accommodations are adaptations to the exam that can help ensure that the test measures what
it is designed to measure, rather than the negative effects of a person’s disability. The purpose of
test accommodations is to provide candidates with full access to the test — not to guarantee improved
performance, a passing score, test completion, or any other specific outcome.

Fairness During the Testing Process

All CLT10 testing takes into account learning differences and disabilities in accordance with the
Standards for Educational and Psychological Testing. CLI also considers fairness in testing a top concern,
and persistently works to minimize bias and ensure a universally accessible design.

Fairness in Score Interpretations for

Intended Uses

The purpose of the CLT10 exam is to assess students’ abilities in the areas of Verbal Reasoning,
Grammar and Writing, and Quantitative Reasoning at the end of 7th and 8th grade.
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Fairness in Test Accessibility

CLI provides testing accommodations to students with documented disabilities to make testing equally
accessible to all. Test accommodations are individualized and considered on a case-by-case basis.

Regardless of diagnosis, all individuals seeking disability-related accommodations must provide
evidence that their condition rises to the level of a disability and provide information about functional
limitations in areas central to daily life. Simply demonstrating that an individual meets diagnostic criteria
for a particular disorder does not automatically mean that the person is disabled or entitled to test
accommodations. Accommodations must be appropriate to the particular task and setting involved.

Accommodations and Requests

Test-takers are required to fill out and submit the CLT Testing Accommodations Request Form, which
is available on the CLT website.! Students who have been previously granted testing accommodations
on the test and who are interested in testing accommodations for additional exams should contact our
Accommodations team directly, via the email provided in the Accommodations Request Form.

All accommodations request forms must be submitted on behalf of individual students at least four
weeks in advance of the testing date. An Accommodations Request Form submitted for more than one
student will not be considered.

When accommodations requests are submitted by school administrators on behalf of individual
students, parents must also submit a Consent Form for Releasing Accommodations Documentation
which authorizes the student’s school to release accommodations-related documentation to CLI.

Approved accommodations on the exam may include:

» Large font exam

» Additional test time

» Separate testing room
» Additional breaks

» Allowance for use of zoom feature for students with low vision

™

» Allowance for use of screen readers for students with low-to-no vision

v

Review Timeline

To ensure the timely fulfillment of accommodations requests, requests for extended time accommodations
must be submitted, with supporting documentation, at least four weeks before the test date.”

CLI reviews accommodations requests and submitted documentation and will contact the submitter by email
about any matters requiring clarification. CLI will notify students regarding their approval status within two (2)
weeks of receiving the pertinent accommodations request form.

CLI staft will make every effort to review and approve requests; however, CLI cannot guarantee a full review
for requests received after the accommodations deadline. In order to be fair to all candidates, accommodations
requests are reviewed in the order they are received; requests may not be expedited.

Testers may appeal an accommodation decision if their requested accommodations were not approved.
Successtul appeals should include a specific reason for appeal, as well as additional documentation beyond what
was included in the original request.’®

1 CLT Testing Accommodations Request Form, https://info.cltexam.com/ clt-accommodations-request-form .
2 CLT Testing Accommodations Guidelines (available upon request
] CLT Testing Accommodations Appeal Guidelines (available upog gequest
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7 ATEM ANALYSIS

INTRODUCTION

Item analyses are conducted to evaluate the psychometric properties of the individual items on
a test form based on the Classical Test Theory (CTT) framework. The items on the assessment are
dichotomously scored multiple choice items. Thus, items are evaluated in terms of item difficulty, item
discrimination, and option/distractor analysis (Hambleton & Jones, 1993). Because students taking the
assessment differ demographically (e.g., Gender, School Type, Total Household Income), Differential
Item Functioning (DIF) analysis is also used to evaluate the items. The following sections provide details
on ecach of the item analyses.

ITEM DIFFICULTY

In CTT, the item difficulty of dichotomously scored multiple choice items is defined as the proportion
of examinees who obtained a correct response (McDonald, 1999). The item difficulty is equivalent to the
mean item score (see Equation 7.1) and is also known as the item’s p-value. It can be computed using the
following equation:

Z{=1xi1‘

N 7.1)

where X, is the score onitemi (i = 1,2, 3, ..., [) for studentj =1, 2, 3, ..., N), and V. is the total number
of students who were administered the zth item.

p —value; = x; =

The item difficulty ranges from 0 to 1. A high item difficulty statistic means that a large proportion of
examinees selected the correct response which suggests that the item is relatively easy; conversely, a low
item difficulty statistic means that a small proportion of examinees selected the correct response, which
suggests that the item is relatively difficult. It is desired that the item difficulties on the CLT assessment fall
with the range of 0.3 to 0.9. Items that fall outside of this range are flagged for further review.

A limitation of C'T'T is that the item statistics are sample-dependent, and thus vary depending upon the
specific group of examinees who were administered the item on that occasion (Hambleton & Jones, 1993;
McDonald, 1999). That is, given a specific item administered on two occasions, the item difficulty may be
higher for a high ability group than it would be for a low ability group. Consequently, the item difficulty
may not be comparable across test administrations.
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ITEM DISCRIMINATION

Item discrimination is another measure that is often used to evaluate the psychometric properties of
an item within the CTT framework (Attali & Fraenkel, 2000; Hambleton & Jones, 1993). This index
describes the relationship between students on an item and their performance on the overall test. Item
discrimination can be quantified in terms of the item-total correlation. Because the items on the CLT8
are all dichotomously scored, the point-biserial correlation is an appropriate type of correlation (Attali &
Fraenkel, 2000). The point-biserial correlation can be computed as follows:

bis: = X—-X p—value;
pbis; = S 1-(p-value;) (7.2)

where Xc is the mean total test score with the 7th item score deleted for examinees who selected a correct
response, X is the mean total test score with the ith item score deleted for all examinees, S is the standard
deviation of the total test scores with the ith item score deleted for all examinees, and p-value, of the ith
item.

Point-biserial correlations values range from -1 to +1. A large point-biserial correlation coefficient
indicates that the item can distinguish between examinees with low and high total test scores. It is desired
that the point-biserial correlations of items on the CLT8 assessment are greater than or equal to 0.15.
Items with a point-biserial correlation less than 0.15 are flagged for further review.

As previously discussed, a limitation of CT'T is that the item statistics are sample-dependent, and
thus vary depending upon the specific group of examinees who were administered the item on that
occasion (Hambleton & Jones, 1993; McDonald, 1999). That is, given a specific item administered on
two occasions, the item discrimination may differ. Consequently, the item discrimination may not be
comparable across test administrations.

OPTION/DISTRACTOR ANALYSIS

The items on the CLT assessment are all multiple-choice items with four response options. The option/
distractor analysis shows the proportion of students choosing each of the response options and examinees
who chose not to select a response option (i.e., omit). The proportion can be calculated using the following
formula:

roportiong; = Hoi
p 0i T T, (7.3)
where N represents the number of examinees that select the response option/distractor or omitting the item.
The proportion of examinees selecting the correct response option is equivalent to the item difficulty (i.e.,
p-value). Items where the proportion of examinees choosing to omit a response is greater than .05 are flagged
for further review.

In addition to the proportion of examinees selecting each response and omitting the item, the point-
biserial correlation (i.e., option/distractor point-biserial correlation) may be used to evaluate the quality
of an item (Attali & Fraenkel, 2000). The option/distractor point biserial can be calculated as follows:

. Xo—X ’ roportion,;
p bi Soi = = prop ol
S 1-proportion,; (7_4)

where X, is the mean total test score with the ith item score deleted for examinees who selected response
option o or omit, and proportion,; is the proportion of examinees selecting the option of the ith item.

For an item with good discriminating power (i.e., a large point biserial), it is expected that more high
ability students will choose the correct option, while the low ability students would be attracted to the other
response options/distractors, which often represent different types of examinee misconceptions. Thus,
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the correct response option should have a positive option point-biserial correlation, which is equivalent
to the item discrimination, and the other options/distractors or omits will have a negative option point-
biserial correlations. A positive option point biserial for a response option that is not the key or the omit
category warrants further item review.

To further investigate the item psychometric properties, differential item functioning (DIF) is conducted.
DIF analyses investigate differences in item-level performance between groups of examinees that
are matched based upon scores derived from the measurement instrument (Dorans & Holland, 1993;
Magis, Béland, Tuerlinckx, & De Boeck, 2010). The results from the DIF analyses provide evidence that
the item scores derived from the measurement instrument (i.e., CLT10) have the same meaning across
subgroups, and that the item is not potentially biased. Consequently, DIF analyses are an integral part of
validity evidence.

The items on the CLT10 are all dichotomously scored multiple choice items. Furthermore, the DIF
analyses will be based upon data from two (i.e., reference and focal) groups. Thus, the Mantel-Haenszel
(MH) method (Mantel & Haenszel, 1959) is used to detect DIF (Dorans & Holland, 1993; Magis, et
al., 2010).

The MH method is based upon the analysis of 2 x 2 contingency tables created using the data from M (m
=1,2,3, ..., M) strata (Dorans & Holland, 1993). The strata are derived using the CLT'10 total scores, and
matched samples are created using the N, and N, examinees in the reference and focal groups, respectively.
Contingency tables for each stratum (m) are constructed using the counts of scores on the ¢th item from each
group. An example of a 2 (groups) x 2 (item scores) contingency table is illustrated in Table 7.1 where 4
and B represent the count of examinees from the reference group with a score of 1 and 0, respectively, €
and D represents the count of examinees from the focal group with a score of 1 and 0, respectively, N,
and N, represent the number of examinees with a score point of 1 and 0, respectively, and 7 represents

the total number of examinees in the mth stratum (i.e., 7 =4 +B +C +D ).

Table 7.1- Crosstabulation Table for Group Membership and Item Scores

Score on item ¢

0 Total
Group Reference A B NR
Focal C D N,
TOtal Jv]m Nﬂm 7;;1

The Mantel-Haenszel common odds ratio (@yg) can be estimated using the following equation:

ZM AmDm
m=1 T
_ m
OMH = sM_ EmCn
m=1 T,

Lastly, as proposed by Dorans and Holland (1993), the DIF effect size can be quantified using the MH Delta
difference statistic:

D — DIFMH = —2.35 ln(aMH)_

Based upon the ETS DIF classification rules (Dorans & Holland, 1993), items are classed into three categories
based upon the absolute value of the MH Delta difference statistic (i.e., |D - DIFMH| ). Items with an absolute
value of the MH Delta difference statistic that is less than 1.0 are in the negligible or A category, items with
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an absolute value of the MH Delta difference statistic that is greater than 1.0 but less than 1.5 are in the
intermediate or B category, and items with an absolute value of the MH Delta difference statistic that is greater
than or equal to 1.5 are in the large or C category. Items in category B and C are flagged for further review.

It is important to note that DIF does not necessarily mean that an item is biased. The presence of DIF
indicates only that the students with equal ability from different subgroups have an unequal probability of
correctly responding to an item. An item is biased if it measures an attribute(s) irrelevant to the intended
construct (i.e., construct irrelevant variance); this should only be determined by expert review of item
content.

Summary of Item Analysis Results for GLT Tests

All analyses introduced in the above section were conducted for the April 2021 CLT10 administrations
(i.e., Form 1020).

The item difficulties were calculated using the itemAnalysis function from the C'T'T package (Willse,
2018)in R. Table 7.2 presents the descriptive statistics of p-values for all items within the Verbal Reasoning,
Grammar/Writing, and Quantitative Reasoning sections of the CLT'10 assessment. Of the three sections,
the Quantitative Reasoning section has the lowest mean item difficulty (x; = 0.57) and the most (4) items
flagged as difficult (i.e., p-value < .3). Interestingly, there are two items on the Quantitative Reasoning
section where approximately 99% of the examinees selected the correct response, which warrants further
review. The p-value for individual items can be found in Appendix Al.

Table 7.2 — Descriptive Statistics of Item Difficulty (P-values) Item Discrimination

SUBJECT N MEAN SD MIN MAX P-\LA;UE P-VALUE > .9
Verbal Reasoning 40 0.59 0.18 0.25 0.91 2 1
Grammar/Writing 40 0.70 0.18 0.19 0.96 1 5
Quantitative Reasoning 40 0.57 0.21 0.18 1.00 4 3

The item discriminations were calculated using the itemAnalysis function from the CTT package
(Willse, 2018) in R. Table 7.3 presents the descriptive statistics of point biserials for all items within the
Verbal Reasoning, Grammar/Writing, and Quantitative Reasoning sections of the CLT10 assessment.
The mean point-biserial correlations range from 0.28 to 0.34. The Quantitative Reasoning section has the
most items flagged for low item discrimination (9), followed by the Verbal Reasoning (2) and Grammar/
Writing sections (1). The point-biserial for individual items can be found in Appendix Al.

Table 7.3 — Descriptive Statistics of Item Discrimination (Point-Biserial Correlations)

SUBJECT N MEAN SD MIN MAX PBIS < .15
Verbal Reasoning 40 0.33 0.08 0.08 0.43 2
Grammar/Writing 40 0.34 0.08 0.13 0.51 1
Quantitative Reasoning 40 0.28 0.12 0.08 0.47 9
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Option/Distractor Analysis

The analyses were conducted using the distractorAnalysis function from the CT'T package (Willse, 2018)
in R. As illustrated above, option/distractor analysis further demonstrates item performance in different
ability groups. (For test security reasons, this information cannot be summarized in this document). In
general, the information collected in these analyses further cross-validated what has been observed and
summarized above and provided more detailed information about which option may be the potential cause
for the low discrimination in items that have been flagged. Option/distractor analysis and option point biserial
correlations for each individual item can be provided to relevant stakeholdersof CLT upon request with
the signing of a confidentiality agreement.

Two types of DIF analyses were conducted, one for gender and the other for race. For gender DIF
analyses, the male group was designated as the reference group and the female group as the focal group.
For the race DIF analysis, the White student group was treated as the reference group and the Non-White
student group was treated as the focal group. Students with missing group indicators were excluded from
the DIF analyses. The difMH function from the difR package (Magis, Beland, Tuerlinckx, & De Boeck,
2010) in R was used with the default setting;

Gender identifications are based on the available self-reported information from examinees. The
frequency distributions of the self-reported responses for gender identification are presented in Table
7.4. Gender identification responses that are “Empty string” and “Not Provided” are excluded from the
analysis. Consequently, the subsequent analyses are based upon 2,025 Females and 1,723 Males.

Table 7.4 — Frequency Distribution of Self-Reported Gender Identification

GENDER FREQUENCY % TOTAL CUMULATIVE % TOTAL
Female 2,025 50.07 50.07
Male 1,723 42.61 92.68
Not Provided 296 7.32 100.00
Total 4,044 100.00 100.00

The number of items flagged with gender DIF for each section of the CLT is summarized in Table 7.5.
Most of the items in each section were classified with Category A DIF, which is negligible, across all of
the sections of the CLT10. The sole item flagged, which is from the Quantitative Reasoning section, as
exhibiting DIF is eligible for further review. The detailed information about the DIF analysis results for
individual items can be found in Appendix Al.
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Table 7.5 - Differential ltem Functioning Based using Gender

SUBJECT N A B (o
Verbal Reasoning 40 39 1 0
Grammar/Writing 40 36 4 0
Quantitative Reasoning 40 36 3 1

Racial/Ethnicity identifications are based on the available self-reported information from examinees.
The frequency distributions of the self-reported responses for race/ethnicity identification are presented
in Table 7.6. Records where the identification is Not Provided are excluded from the analysis. Due to the
small number of examinees in some racial groups (see Table 7.6), such as Hispanic or Latino (N = 396),
Black or African American (N = 113), and American Indian or Alaska Native (N = 15), the analyses are
based on two general categories, White and Non-White. Examinees who self-identified as White are in
the White group (M = 2,629) and examinees who self-identified as American Indian or Alaska Native,
Asian, Black or African American, Hispanic or Latino, Native Hawaiian or Other Pacific Islander, and
Other are in the Non-White group (N = 863).

Table 7.6 — Frequency Distribution of Self-Reported Race/Ethnicity Identification

RACE/ETHNICITY FREQUENCY % TOTAL CUMULATIVE % TOTAL

American Indian or Alaska Native 15 0.37 0.37
Asian 179 4.43 4.80
Black or African American 113 2.79 7.59
Hispanic or Latino 396 9.79 17.38

Native Hawaiian or Other Pacific Islander 17 0.42 17.80
White 2,629 65.01 82.81

Other 143 3.54 86.35

Not Provided 552 13.65 100.00

Total 4,044 100.00 100.00

The number of items flagged with race/ethnicity DIF for each section of the CLT is summarized in
Table 7.7. No items were flagged for C DIF in any of the sections of the CLT assessment. The detailed
information about the DIF analysis results for individual items can be found in Appendix Al.

Table 7.7 - Differential Item Functioning Based using Race/Ethnicity

SUBJECT N A B C
Verbal Reasoning 40 40 0 0
Grammar/Writing 40 36 4 0
Quantitative Reasoning 40 39 0 0
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a

DESCRIPTIVE STATISTICS,
RELIABILITY, AND STANDARD
ERROR OF MEASUREMENT

The CLT10 contains three multiple-choice tests: Verbal Reasoning (VR), Grammar/Writing (GW),
and Quantitative Reasoning (QQR). Scores on each of the three subject tests as well as the composite
score (CLT10) of the three tests are reported. Each subject test consists of 40 multiple-choice items. For
each item, one score point is awarded for a correct response; zero score points are given for an incorrect
response. The raw score is the number of correct responses.

CLT10 scores are transformed from a raw score to a scaled score. The scaled scores are reported
to examinees on a 0-120 scale, and are determined with a method which uses external anchor scores,
repeat-person scores, item analysis data, and score distribution data. CLT'10 scales each subject section by
examining the current test administration item and person scores. These raw scores are then compared
with external anchors (ACT and SAT scores), as well as repeat-person scores, taking into account the
distributional shapes of the raw scores as compared to previous test administrations. From this information,
a scaled score 1s produced which places the raw CLT10 score (both section scores and total score) onto
a scale that is consistent across test administrations and scaled for test difficulty. The descriptive statistics
provided in this chapter are based upon the total raw scores.

In addition to the composite scores, reliability estimates are reported. Reliability refers to the consistency
in test scores (Traub & Rowley, 1991). Reliability coeflicients quantify the level of consistency of test
scores; tests with high reliability coeflicients provide stable test scores between test forms across occasions.
Reliability is a necessary condition for the quality of a test. It is important to establish reliability of test
scores through empirical studies so that sound judgments can be made. The reliability of test scores is a
function of test content, test length, item difficulty, standard deviation, and student motivation, as well as
the procedure for test development, test administration, and scoring.

In classical test theory, reliability is defined as the ratio of the true score variance to the observed score
variance, assuming the error variance is the same along the score scale (Cronbach, 1951; McDonald,
1999). Reliability coeflicients are usually estimated using a single test administration, by calculating the
inter-item covariances or correlations. Cronbach’s alpha (1951), which is a measure of internal consistency;,
is one of the most widely used estimates of test reliability. Cronbach’s alpha can be computed using the
formula:
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I (1 _ Z{=1var(xi))

=3 var(X) 8.1)

where a, is the reliability estimate of the i = 1, 2, 3, ..., I) items, var(x) is the variance of item ¢, and
var(X) is the variance of the total scores. Reliability coefficients typically range from zero to one, with the
values near one indicating high consistency, and values near zero indicating low or no consistency.

Finally, the Standard Error of Measurement (SEM) for each total score is reported. The SEM provides
another indicator of the accuracy of test scores, by quantifying the amount of error or inconsistency in
test scores. The SEM can be computed using the following formula:

SEM =SD(X),/1— a; (8.2)

where SD(X) is the standard deviation of the total scores.

In the following sections, descriptive statistics, reliability, and SEM are presented using unadjusted
scores by subgroup (i.e., gender and race), school type, and student family income on the administration
on April 28, 2021, Form pclt/1020. Identifications of gender, race/ethnicity, and family income are
based on available self-reported information from examinees.

The descriptive statistics of minimum and maximum scores, mean, and standard deviation (SD)
derived from raw scores, estimated reliability, and standard error of measurement (SEM) of the CLT10
scores and the Verbal Reasoning (VR), Grammar/Writing (GW), and Quantitative Reasoning (QR)

section scores across all examinees are reported in this section.

The descriptive statistics are presented in Table 8.1. The mean and standard deviation of the CLT10
scores are 74.37 and 17.40, respectively. The average scores for the VR, GW, and QR subtests are 23.71,
27.98, and 22.69, respectively. The standard deviations for the VR, GW and QR subtests are 6.55, 6.66,
and 6.41, respectively. The reliability of the CLT10 scores is 0.93 with a SEM of 4.61. The reliability
coefficients for the three subtests range from 0.83 to 0.86, and the SEMs range from 2.49 to 2.74. The
results suggest that form 1020 provides highly reliable CLT10 scores, and moderately highly reliable
Verbal Reasoning, Grammar/Writing, and Quantitative Reasoning subtest scores.

Table 8.1 — Descriptive Statistics of Test Scores

TEST N MIN MAX MEAN SD RELIABILITY SEM

CLT8 4,044 0 116 74.37 17.40 0.93 4.61

Verbal Reasoning 4,044 0 40 23.71 6.55 0.83 2.74
Grammar/Writing 4,044 0 40 27.98 6.66 0.86 2.49
Quantitative Reasoning 4,044 0 40 22.69 6.41 0.82 2.69

The estimated reliability and SEM are computed by subgroup for composite CLT8 scores and the
three multiple-choice based tests, Verbal Reasoning, Grammar/Writing, and Quantitative Reasoning. It
is important to note that when the variance of an item is zero, it is removed from the analysis.
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Gender identifications are based on the available self-reported information from examinees. The
frequency distributions of the self-reported responses for gender identification are presented in Table 8.2.
Analyses are based upon 2,025 Females and 1,723 Males.

Table 8.2 — Frequency Distribution of Self-Reported Gender Identification

GENDER FREQUENCY % TOTAL CUMULATIVE % TOTAL
Female 2,025 50.07 50.07
Male 1,723 42.61 92.68
Not Provided 296 7.32 100.00
Total 4,044 100.00 100.00

Table 8.3 provides the analysis results by gender. The results suggest similar performance between
males (M = 73.52, SD = 18.15) and females (M = 74.92, SD = 16.67) on the overall assessment (see
Table 8.3). On average, female examinees performed slightly better than male students on the Verbal
Reasoning and Grammar/Writing sections, and male students performed better on the Quantitative
Reasoning section (see Table 8.3).

Table 8.3 — Descriptive Statistics, Reliability, and SEM of Test Scores by Gender

GENDER TEST N MIN MAX MEAN SD RELIABILITY SEM
CLT8 0 116 73.52 18.15 0.93 4.64
Verbal Reasoning 0 40 23.00 6.60 0.83 2.76

Male 1,723
Grammar/Writing 0 40 27.21 6.90 0.86 2.54
Quantitative Reasoning 0 40 23.31 6.78 0.85 2.66
CLT8 11 115 74.92 16.67 0.92 4.58
Verbal Reasoning 5 40 24.23 6.43 0.82 2.72

Female 2,025
Grammar/Writing 0 40 28.56 6.38 0.85 2.45
Quantitative Reasoning 0 40 22.12 5.98 0.80 2.70

The reliability coeflicients given the CLT10 scores for male and female examinees are 0.93 and
0.92, respectively. The SEMs of the CLT10 scores for male and female examinees are 4.64 and 4.58,
respectively. The reliability coefficients of the VR, GW, and QR subtests range from 0.83 to 0.86 for
male examinees, and the SEMs range from 2.54 to 2.76. The reliability coefficients of the VR, GW, and
OR subtests range from 0.82 to 0.85 for female examinees, and the SEMs range from 2.45 to 2.72. The
results of analyses show highly reliable CLT10 scores and moderately highly reliable subtest scores for
both male and female examinees.

Racial/Ethnicity identifications are based on the available self-reported information from examinees.
The frequency distributions of the self-reported responses for race/ethnicity identification are presented
in Table 8.4. Records where the identification is Not Provided are excluded from the analysis. Due to the
small number of examinees in some racial groups (see Table 8.4), such as Hispanic or Latino (N = 396),
Black or African American (N = 113), and American Indian or Alaska Native (N = 15), the analyses are
based on two general categories, White and Non-White. Examinees who self-identified as White are in
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the White group (N = 2,629) and examinees who self-identified as American Indian or Alaska Native,
Asian, Black or African American, Hispanic or Latino, Native Hawaiian or Other Pacific Islander, and
Other are in the Non-White group (N = 863).

Table 8.4 — Frequency Distribution of Self-Reported Race/Ethnicity Identification

CUMULATIVE %

RACE/ETHNICITY FREQUENCY % TOTAL TOTAL
American Indian or Alaska Native 15 0.37 0.37
Asian 179 4.43 4.80
Black or African American 113 2.79 7.59
Hispanic or Latino 396 9.79 17.38
Native Hawaiian or Other Pacific Islander 17 0.42 17.80
White 2,629 65.01 82.81
Other 143 3.54 86.35

Not Provided 552 13.65 100.00

Total 4,044 100.00 100.00

Table 8.5 summarizes the analysis results by White and Non-White examinee groups. The average
CLT8 score for White examinees (M = 75.50, SD = 16.49) is higher than the Non-White examinee group
(M = 69.10, SD = 18.51). On the Verbal Reasoning, Grammar/Writing, and Quantitative Reasoning
sections, the mean scores for White Students were 24.10, 28.47, and 22.93, respectively. For the Non-
White examinee group, the mean scores on the Verbal Reasoning, Grammar/Writing, and Quantitative
Reasoning sections were 21.88, 25.76, and 21.46, respectively.

Table 8.5 — Descriptive Statistics, Reliability, and SEM of Test Scores by White vs. Non-White Groups

GROUP TEST N MIN MAX MEAN SD RELIABILITY SEM ‘

CLT 25 115 69.10 18.51 0.93 4.73

Verbal Reasoning 4 BY 21.88 6.74 0.83 2.79

Non-White 863

Grammar/Writing 5 40 25.76 7.25 0.87 2.61

Quantitative Reasoning 5 39 21.46 6.72 0.84 2.72

CLT 11 116 75.50 16.49 0.92 4.59

Verbal Reasoning 5 40 24.10 6.29 0.81 2.73

White 2,629

Grammar/Writing 0 40 28.47 6.28 0.85 2.47

Quantitative Reasoning 0 40 22.93 6.18 0.81 2.68

Table 8.5 also provides reliability coeflicients and SEMs by White and Non-White examinee groups. The
reliability and SEM of the CLT'10 scores are 0.92 and 4.59 for the White examinee group, respectively.
The reliability and SEM of the CLT10 scores are 0.93 and 4.73 for the Non-White examinee group,
respectively. For the Verbal Reasoning, Grammar/Writing, and Quantitative Reasoning sections, the
reliability coefficients and SEMs range from 0.81 to 0.85 and 2.47 to 2.73, respectively, for White students
and 0.83 to 0.87 and 2.61 to 2.79, respectively, for Non-White students. The results of analyses provide
evidence to support highly reliable CLT'10 scores and moderately highly reliable subtest scores for both
White and Non-White examinee groups. The results also indicate the comparability of test scores for
internal consistency and accuracy of test scores.
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The descriptive statistics, reliability, and SEM are computed based on the raw scores and are reported
here by school type and family income for the composite CLT10 score and the Verbal Reasoning,
Grammar/ Writing, and Quantitative Reasoning section scores. (When the variance of an item is zero,
it is removed from the analysis.)

Table 8.6 presents the frequency distribution of school type. It is important to note that a small sample
size may result in statistics with large sampling error, so caution should be taken in the interpretations of
those statistics, particularly in comparison between or across subgroups. As shown in Table 8.6, there are
fewer than 100 examinees who attend a Private, Public, or “Other” school. Consequently, statistics are
reported only for examinees who attend a Home School, Private School, or Charter School.

Table 8.6 — Frequency Distribution of School Type

SCHOOL TYPE FREQUENCY % VALID CUMULATIVE % VALID
Charter 332 8.21 8.21
Homeschool 1,299 32.12 40.33
Privado 1 0.02 40.35
Private 2,213 54.72 95.07
Public 73 1.81 96.88
Other 58 1.43 98.31
Not Provided 68 1.68 99.99
Total 4,044 100.00 100.00
Note. Percentages may not total 100 due to rounding,

Table 8.7 presents the descriptive statistics of CLT10 scores and scores on the Verbal Reasoning,
Grammar/Writing, and Quantitative Reasoning sections by school type. The average CLT10 score is
higher for Home School (M = 79.99, SD = 16.48) than that for Private School (M = 71.85, SD = 16.94)
and Charter School (M = 71.67, SD = 18.55) examinees. This also holds true for the Verbal Reasoning,
Grammar/Writing, and Quantitative Reasoning sections. The results in Table 8.7 show that the reliability
coefficients and SEM of the CLT10 scores range from 0.92 to 0.94 and from 4.44 to 4.69, respectively.
The reliability coefficients of the three subtests range from 0.81 to 0.87 and the SEMs range from 2.31
to 2.78 across the school types. This suggests that the reliability of the scores from the CLT'10 assessment
are similar across school types.

Table 8.7 — Descriptive Statistics, Reliability, and SEM of Test Scores by School Type

TYPE TEST N MIN MAX MEAN SD RELIABILITY SEM
CLT10 12 116 79.99 16.48 0.93 4.44
Verbal Reasoning 8 40 25.75 6.38 0.83 2.66

Home School 1,299
Grammar/Writing 0 40 30.43 5.95 0.85 2.31
Quantitative Reasoning 0 40 23.80 6.43 0.83 2.63
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CLT10 0 114 7185  16.94 0.92 4.69
Verbal Reasoning 0 40 22.81 6.38 0.81 2.78

Private School 9,213
Grammar/Writing 0 40 2690 6.5 0.85 2.56
Quantitative Reasoning 0 40 2213 6.23 0.81 2.71
CLT10 18 115 7167 1855 0.94 4.65
Charter Verbal Reasoning 7 40 2265  6.49 0.82 2.76
School Grammar/Writing s 0 39 2654 716 0.87 2.56
Quantitative Reasoning 0 8o 22.48 7.06 0.86 2.67

The frequency distribution of Family Income is presented in Table 8.8. Another noteworthy observation
1s that approximately 70% of examinees either did not provide a response (i.e., Not Provided) or selected
the Unsure/Prefer Not to Respond response option. Caution should be taken in the interpretations of
statistics based upon small sample sizes due to large sampling error. Ior this reason, the self-reported
family incomes are collapsed into three general categories: $50,000 or lower, $50,001-§125,000, and
$125,001-$225,000 or higher.

Table 8.8 — Frequency Distribution of Family Income

HOUSEHOLD INCOME FREQUENCY % TOTAL CUMULATIVE % TOTAL

$0 - $25,000 68 1.68 1.68

$25,000 - $50,000 111 2.74 4.42
$50,000 - $75,000 246 6.08 10.50
$75,000 - $125,000 394 9.74 20.24
$125,000 - $225,000 250 6.18 26.42
More than $225,000 138 3.41 29.83
Unsure/Prefer Not to Respond 1,578 39.02 68.85
Not Provided 1,259 31.13 99.98
Total 4,044 100.00 100.00

Note. Percentages may not total 100 due to rounding,

Descriptive statistics of the overall CLT'10 scores and the Verbal Reasoning, Grammar/Writing, and
Quantitative Reasoning section scores are presented in Table 8.9 by family income category. The average
CLT10 score for the Family Income of $50,000 or Lower (M = 59.89, SD = 17.69) group was more than
10 points lower than the Family Income of $50,000 — $125,000 (M = 71.61, SD = 18.15) and Family
Income of $125,000 or Higher (M = 72.91, SD = 19.16) groups. Similarly, the average Verbal Reasoning,
Grammar/Writing, and Quantitative Reasoning section scores were lower for the Family Income of
$50,000 or Lower group than the Family Income of $50,000-$125,000 and Family Income of $125,000
or Higher groups (see Table 8.9).
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Table 8.9 also reports the reliability and SEMs of the CLT10 scores and Verbal Reasoning, Grammar/
Writing, and Quantitative Reasoning section scores. The reliability of CLT10 scores range from 0.93 to
0.94, and the SEMs range from 4.57 to 4.70 across family income categories (see Table 8.9). The reliability
of the section scores ranged from 0.81 to 0.89 across family income categories, and the Grammar/
Writing section scores were the most reliable of the section scores within family income categories. Lastly,
the SEMs of the section scores ranged from 2.46 to 2.78 across the three family income groups.

Table 8.9 — Descriptive Statistics, Reliability, and SEM of Test Scores by Family Income

TEST N MIN MAX MEAN sD RELIABILITY SEM

Family Income of $50,000 or Lower

CLT10 25 109 69.71 19.59 0.94 4.70

Verbal Reasoning 4 38 22.28 7.35 0.86 2.78
Grammar/Writing 7 3 39 26.15 7.71 0.89 2.57
Quantitative Reasoning 0 38 21.28 6.75 0.84 2.72

Family Income of $50,000 - $125,000

CLT10 15 115 75.14 17.45 0.93 4.57

Verbal Reasoning 8 40 24.22 6.51 0.83 2.71
Grammar/Writing o 0 40 28.45 6.55 0.86 2.46
Quantitative Reasoning 0 40 22.48 6.39 0.82 2.69

Family Income of $125,000 or Higher

CLT10 22 115 75.02 16.95 0.93 4.60
Verbal Reasoning 8 39 23.86 6.34 0.81 2.74
388
Grammar/Writing 0 40 28.30 6.53 0.86 2.47
Quantitative Reasoning 0 39 22.86 6.44 0.83 2.67
References
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9. VALIDITY

The ultimate use of test scores is to make inferences about students’ ability, competence, or behaviors
in situations beyond that observed in the testing scenario. The previous chapter detailed the evidence
related to the reliability of the CLT10 scores, and the evidence suggests that these scores are highly
reliable (see Chapter 8). Nonetheless, additional evidence is needed to assure that the inferences drawn
from the CLT'10 test scores are valid and defensible.

Validity is another critical aspect that needs to be addressed in test development and evaluation
according to the Standards for Educational and Psychological Testing (American Educational Research
Association [AERA], American Psychological Association [APA], & National Council on Measurement
in Education [NCME], 2014), and is related to fairness. While reliability addresses the consistency in
test scores obtained from different forms and administrations, validity addresses whether a test measures
what it intends to measure. Validity refers to the degree to which evidence collected in the test scores and
in the process of test development and test administration supports the inferences based on test scores as
intended (Messick, 1987).

According to the Standards for Educational and Psychological Testing (AERA, APA, & NCML, 2014),
validity evidence is collected from the following aspects: content, response process, internal structure,
relations with other variables, and consequences of testing. Validity evidence related to test content can
be collected based on test specifications, alignment of test content with curriculum, and instruction (if
relevant for the purpose of the test). Further, test administration and scoring reflect more dimensions
for content-related evidence of validity.

Response process related evidence of validity can be collected in multiple ways. For example, students
taking the test can be interviewed about how they respond to the items. Some think-aloud procedure
can help item developers better understand test-takers’ thinking and evaluate whether their thinking
is as intended. Further, students’ problem-solving strategies could be investigated by observing their
responding behaviors, analyzing process data such as item response time and log files, and studying the
relationship between responses and response process data.

The collection of validity evidence is an ongoing process. This technical report provides evidence
from different sources in the test development and administration process. Chapters 2, 3, and 4 in this
technical report provide such content-related evidence of validity. This chapter focuses on collecting
evidence related to the internal structure of the CLT10.
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Evidence Based on Internal Structure

The investigation of the internal structure of a test can provide important validity evidence (AERA,
APA, & NCME, 2014). The internal structure can be evaluated in terms of dimensionality, construct
equivalence, measurement precision (in terms of reliability, standard error of measurement, and/or test
information) and differential item functioning. In general, construct equivalence across the subgroups
of the examinee populations and differential item functioning are related to test fairness. Test fairness,
as part of validity evidence, means that comparable opportunities have been provided to examinees to
demonstrate their abilities on the constructs a test intends to measure (pp. 51-53). Furthermore, evaluations
of test fairness question whether the test measures the same construct in all relevant populations. For
instance, an investigation of the factor structure of a test and the invariance of the factor structure across
subgroups of the student population can provide evidence of construct-related evidence of validity.

EVALUATION OF THE INTERNAL STRUCTURE OF CLT10 USING
EXPLORATORY FACTOR ANALYSIS

The evaluation of the internal structure of the CLT10is conducted using the domain scores. Theoretically,
the items on the CLT'10 are measures of a dominant underlying construct. An Exploratory Factor Analysis
(EFA) is an appropriate method when the goal of the analysis is to “arrive at a parsimonious representation
of the associations among measured variables” (Fabrigar, Wegener, MacCallum, & Strahan, 1999, p. 275).
Thus, by conducting an EFA, empirical evidence is collected to assess the assumption that there is a dominant
construct underlying the data. Table 9.1 summarizes the number of items measuring each domain within
each CLT'10 subject test. The number of items assessing each domain across subjects ranged from 10 to 27.
The descriptive statistics for the domain scores are summarized in Table 9.2.

Table 9.1 — Number of ltems Measuring each Domain

SUBJECT DOMAIN NUMBER OF ITEMS
. Analysis 13
Verbal Reasoning

Comprehension 27
.. Grammar 20

Grammar/Writing
Writing 20
Algebra 10
Quantitative Reasoning Geometry 14
Mathematical Reasoning 16
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Table 9.2 — Descriptive Statistics for the Domain Scores

STANDARD
SUBJECT DOMAIN N MINIMUM MAXIMUM MEAN DEVIATION
Analysis 4,044 0 13 7.32 2.61
Verbal
Reasoning
Comprehension 4,044 0 27 16.39 4.66
Grammar 4,044 0 20 15.65 3.47
Grammar/
Writing
Writing 4,044 0 20 12.32 3.73
Algebra 4,044 0 10 7.01 1.72
Quantitative Geometry 4,044 0 14 6.62 2.92
Reasoning
Mathematical 4,044 0 16 9.05 9.88
Reasoning

The correlations between the domain scores are computed and summarized in Table 9.3. In general,
the domain scores from the same subject section tend to be more highly correlated (see Table 9.3).
The same is true for the correlations between the domain scores between the Verbal Reasoning and
Grammar/Writing subject sections, as the correlations ranged from 0.50 to 0.71. In contrast, the
correlations between the domain scores from the Quantitative Reasoning section and those from either
the Verbal Reasoning or the Grammar/Writing sections were all relatively lower, as the correlations
ranged from 0.37 to 0.57 and from 0.47 to 0.57, respectively. The patterns observed across the domain
scores fall within expectations, and provide both convergent and divergent validity evidence.

Table 9.3 — Correlations among the Domain Scores

SUBJECT DOMAIN ANALYSIS COMPREHENSION  GRAMMAR WRITING ALGEBRA GEOMETRY MATHEMATICAL
REASONING
Analysis 1.00
Verbal
Reasoning ~ Comprehen- ) o 1.00
s1on
Grammar/ Grammar 0.50 0.67 1.00
Writing Writing 0.54 0.71 0.71 1.00
Algebra 0.37 0.49 0.51 0.49 1.00
Quantitative Geometry 0.39 0.52 0.47 0.52 0.55 1.00
Reasoning .
Mathematical ) 0.57 0.54 0.57 0.56 0.61 100
Reasoning .

Note. All correlations are significant at the 0.01 level (2-tailed). Domain scores within the same subject are in bold.
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EXPLORATORY FACTOR ANALYSIS

Exploratory factor analyses of the domain scores from the CLT10 were conducted using the psych
package in R (Revelle, 2021). Specifically, the study used an uniterated principal factor analysis, where the
squared multiple correlations are set as the initial communalities using the “fa” function. A three-factor
orthogonal model was the largest model to lead to a solution; the results that follow are based upon this
solution. The eigenvalues, the percentage of explained common variance by factor, and the proportion
of eigenvalues were all examined.

The eigenvalues, the percentage of explained common variance, and the ratio of the eigenvalues are
summarized in Table 9.4. The eigenvalue for the first factor is approaching 4, and the difference between
the first two factors is around 3.5 (see Table 9.4). Moreover, the first factor accounts for more than 85%
of the common variance. Lastly, the eigenvalue of the first factor is more than 9 times as large as the
eigenvalue of the second factor. Based on these criteria, the first factor was relatively strong, and it is
plausible that a dominant underlying dimension is influencing the domain scores.

Table 9.4 — Exploratory Factor Analysis Results: Eigenvalues and Variance Explained

ACToR eicenvaLuE  EXPLAINED COMMON  cUMULATIVE CXPLANED _ kaTio oF
1 3.902 86.95% 86.95% 9.47

2 0.412 9.18% 96.13% 2.37

3 0.174 3.87% 100.00%

Table 9.5 presents the factor loadings from the EFA of the domain scores. Factor loadings are in bold
if the absolute value is greater than 0.3. A value of 0.3 is chosen because the factor loading squared is
an estimate of the amount of variance explained by the factor. Thus, a value of 0.3 suggests that 9%
of the domain score’s variance is explained by the factor. All of the domain scores have a factor loading
greater than 0.62 on the first extracted factor (see Table 9.5). Only the Geometry domain score has an
absolute factor loading greater than 0.3 on the second factor. Lastly, only the Grammar domain score has
an absolute factor loading greater than 0.3 on the third factor.

Table 9.5 — Exploratory Factor Analysis Results: Factor Loadings

SUBJECT DOMAIN FACTOR 1 FACTOR 2 FACTOR 3
Analysis 0.628 -0.171 0.193
Verbal Reasoning
Comprehension 0.833 -0.196 0.194
Grammar 0.821 -0.250 -0.304
Grammar/Writing
Writing 0.814 -0.162 -0.009
Algebra 0.663 0.253 -0.071
Quantitative
Reasoning Geometry 0.697 0.346 0.087
Mathematical Reasoning 0.742 0.268 -0.006
Note. Factor loadings with an absolute value greater than .3 are in bold.
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It is important to note, however, that even though a rationale for a factor loading cutoff criteria 0.3 is
provided, the choice of the value can still be viewed as arbitrary (DiStefano, Zhu, & Mindrila, 2009). For
instance, it can easily be argued that a factor loading cutoff criteria value of 0.5 is more appropriate, as
that suggests that 25% of the domain score’s variance is explained by the factor. In this instance, a factor
loading cutofl criteria of 0.5 allows for clearer interpretations of the EFA results being in support of a
unidimensional model.

In summary, the results from the EFA provide validity evidence related to the internal structure of
the CLT10 forms. Fabrigar, Wegener, MacCallum, and Strahan (1999) argue that researchers should
“balance the need for parsimony (i.e., a model with relatively few common factors) against the need
for plausibility (i.e., a model with a sufficient number of common factors to adequately account for the
correlations among measured variables)” when selecting the number of factors in the model (p. 277).
There is sufficient empirical evidence to suggest that there is a single dominant factor underlying the
measures on the CLT10. This is consistent with the theoretical framework and the theoretical content
model in the CLT10 design and development. Consequently, the assumption of a unidimensional model
underlying the CLT10 is both parsimonious and plausible.

In addition to being technically valid, the content of the CLT10 also passes a reasonableness test.
According to the Standards for Educational and Psychological Testing (2014), “Validity refers to the
degree to which evidence and theory support the interpretations of test scores for proposed uses of
tests” (p. 11). The test specification parameters for the CLT10 are designed to ensure that the test results
yield appropriate indicators of individuals’ capacity for higher-level thinking and preparation for college.
The range of question types in the Verbal Reasoning, Grammar/Writing, and Quantitative Reasoning
sections provide a reasonable assessment of the kind of knowledge and skills that colleges value.

On the Verbal Reasoning section, questions are broken down into two types: (1) Comprehension
questions, which include the subdomains “Passage as a Whole”, “Passage Details”, and “Passage
Relationships,” and (2) Analysis questions, which include the subdomains “Textual Analysis” and
“Interpretation of Evidence.” As a result, students are asked to engage with a text on two essential levels:
(1) their understanding of the text’s meaning, the author’s intent, and the information conveyed by the
passage and (2) their ability to analyze and synthesize information in the text to draw valid conclusions.
This reflects the multi-level analysis that students are required to engage in during high school, college,
and beyond; that is, students are asked not only to assess and comprehend a text, but to draw new ideas
and conclusions from it.

On the Grammar/Writing section, questions are also broken down into two types: (1) Grammar
questions, which include the subdomains “Agreement” and “Punctuation and Sentence Structure,” and
(2) Writing questions, which include the subdomains “Structure,” “Style,” and “Word Choice.” Grammar
questions serve to evaluate a student’s ability to use English standards and conventions properly, so as
to clearly convey ideas and information. Writing questions serve to evaluate a student’s ability to use
language and style to accurately and appropriately convey the tone, argument, and intent of the text.
Both skills are essential for high-level writing.

On the Quantitative Reasoning section, questions are broken down into three types: (1) Algebra, (2)
Geometry, and (3) Mathematical Reasoning. Algebra questions include the subdomains “Arithmetic and
Operations” and “Algebraic Expressions and Equations.” Geometry questions include the subdomains
“Coordinate Geometry” and “Properties of Shapes.” Mathematical Reasoning questions include the
subdomains of “Logic” and “Word Problems.” The breakdown of Quantitative Reasoning questions into
three types mirrors the types of logical reasoning and analysis skills that will serve students well in college
and beyond. Algebra questions test students’ ability to understand and work with symbols; Geometry
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questions test students’ spatial abilities and understanding of shapes such as lines, triangles, squares, and
other 2-D and 3-D shapes; Mathematical Reasoning questions test students’ logical abilities. These skills
are not only necessary for students interested in pursuing higher level mathematics or science coursework
in college, but are also important indicators of a student’s ability to think clearly and logically, which are
crucial skills needed in all academic disciplines.

Summary

In terms of both content and internal structure, the CLT10 demonstrates a high level of validity.
Analysis of the test’s structure suggests that a dominant dimension is underlying the measured from the
CLT'10 assessment. I'urthermore, the types of questions in each subject test correspond to key skills in
reading, writing, and mathematics. CLT'10 scores are thus a legitimate measure of students’ aptitude and
preparation for academic work at the college level and beyond.
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10.

QUALITY CONTROL OF
PSYCHOMETRIC ANALYSES

Chapters 7-9 of the technical report present the results of the psychometric analyses of the CLT10 at
the item, subscore, subject, and overall test levels. These analyses are intended to collect validity evidence,
assess the reliability of the test scores, evaluate and ensure fairness, and confirm that the CLT10 test
measures what it is intended to measure with adequate precision. Quality control should be ensured
in all aspects of the psychometric analyses. The first step in quality control for psychometric work is to
develop a process flowchart to standardize the procedure and the steps to follow. CLT10 identified all
psychometric steps, procedures, and analyses when planning the contents of this technical report, to
ensure that right and defensible psychometric steps and procedures would be followed in developing the
technical report. These specifications were all streamlined, standardized, and documented to ensure that
replication by independent parties was feasible.

The second key element in quality control is to independently replicate the analysis with different
analysts. Prior to conducting the independent psychometric analyses, meetings were held to ensure that
all parties understood the expectations when conducting the psychometric analyses. One of the analysts
led the psychometric task by running the analysis, summarizing the results in a written document, and
then sharing it with the other analyst who was responsible for quality control. The second group of
analysts independently conducted each analysis, and compared their results with the results from the
lead analyst. If the results from the independent runs matched, they were used in the published version
of the technical report. If a discrepancy was found, the analysts met and explored potential sources for
the discrepancy, such as different approaches to the exclusion rules applied in data cleaning, variable
recoding, and ways of dealing with missing values. The analyses were then re-run and compared again.
This process continued until an exact match was obtained. Once this took place, the results were used in
the published version of the technical report.
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Table A1 ltem Statistics

GENDER ETHNIC
ITEMID  P-VALUE B.Pscé'é".h
OMH D-DIF, . DIF aMH D-DIF, . DIF
3048 0.7171 0.3232 0.8120 0.4893 A 0.7888 0.5574 A
3049 0.7300 0.3453 0.6687 0.9457 A 1.0477 -0.1096 A
3050 0.3375 0.3367 1.1514 -0.3312 A 0.7941 0.5419 A
3051 0.6934 0.3475 0.9806 0.0460 A 1.2061 -0.4403 A
3052 0.3046 0.1874 0.7765 0.5944 A 0.9790 0.0499 A
3053 0.5351 0.4769 0.6613 0.9720 A 1.0987 -0.2212 A
3054 0.4810 0.3362 0.9474 0.1269 A 1.0372 -0.0858 A
3055 0.1857 0.1253 1.0089 -0.0209 A 1.4950 -0.9450 A
3056 0.6699 0.2312 0.8330 0.4295 A 1.0056 -0.0131 A
3057 0.8712 0.2927 0.9484 0.1245 A 1.1595 -0.3478 A
3058 0.9211 0.2268 0.8514 0.3781 A 0.9524 0.1146 A
3059 0.8598 0.3843 0.6931 0.8614 A 1.3476 -0.7011 A
3060 0.7112 0.4434 0.7223 0.7646 A 1.1211 -0.2686 A
3061 0.6353 0.2837 1.0519 -0.1190 A 1.1455 -0.3193 A
3062 0.5576 0.1760 1.1227 -0.2720 A 1.0128 -0.0298 A
3063 0.9285 0.2969 0.9946 0.0128 A 1.6043 -1.1108 B
3064 0.9399 0.3205 0.9583 0.1000 A 1.5507 -1.0309 B
3065 0.7080 0.3053 0.6498 1.0130 B 0.9677 0.0772 A
3066 0.7606 0.2624 0.7479 0.6825 A 0.8362 0.4205 A
3067 0.5984 0.3590 1.3031 -0.6221 A 0.9057 0.2328 A
3068 0.9577 0.3112 0.7627 0.6365 A 0.8944 0.2623 A
3069 0.7841 0.3725 0.7885 0.5586 A 1.3973 -0.7862 A
3070 0.7334 0.4239 0.6695 0.9429 A 1.4196 -0.8234 A
3071 0.8348 0.4331 0.9926 0.0174 A 1.6120 -1.1221 B

3072

3073

3074

3075

3076

3077

902

903

904

905

906

907

908

909

910

911

1438

3078

3079

3080

3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

0.4886

0.5032

0.5841

0.9206

0.7750

0.8650

0.7844

0.8576

0.6009

0.5992

0.8032

0.7713

0.8103

0.6115

0.7379

0.8076

0.5094

0.9886

0.6966

0.9963

0.7831

0.8410

0.6340

0.3912

0.7087

0.6207

0.7638

0.7119

0.4857

0.4666

0.4198

0.3707

0.3814

0.3590

0.3182

0.4233

0.3211

0.2854

0.2864

0.4804

0.4355

0.2793

0.4191

0.3852

0.5071

0.3436

0.2898

0.1020

0.3607

0.1435

0.3862

0.3561

0.3954

0.2724

0.4046

0.3354

0.3960

0.4335

0.4200

0.0964

1.1658

0.8051

0.9810

0.9315

0.7497

0.8051

0.6462

0.6435

0.7652

0.6338

1.3269

1.0711

0.7368

1.1802

1.0760

0.9941

1.0944

1.9619

1.8210

0.9104

0.9853

1.3899

1.0012

1.4598

1.2906

1.1715

0.9265

1.2721

1.0912

1.0092

-0.3606

0.5094

0.0450

0.1668

0.6770

0.5095

1.0259

1.0359

0.6289

1.0717

-0.6646

-0.1615

0.7177

-0.3894

-0.1722

0.0139

-0.2121

-1.5837

-1.4085

0.2206

0.0347

-0.7737

-0.0029

-0.8890

-0.5996

-0.3719

0.1794

-0.5655

-0.2050

-0.0215

0.9147

1.1922

0.8518

0.7811

0.9042

1.3270

0.9416

1.6049

1.1183

1.0863

0.9401

0.9220

1.1984

0.8856

1.0592

1.2202

0.8710

0.6838

1.0720

0.9677

0.8400

0.9088

0.9121

0.9463

1.0535

0.7834

1.1215

0.9840

0.8575

0.8831

0.2096

-0.4132

0.3768

0.5807

0.2366

-0.6648

0.1415

-1.1118

-0.2628

-0.1945

0.1450

0.1908

-0.4253

0.2854

-0.1351

-0.4677

0.3245

0.8931

-0.1634

0.0771

0.4098

0.2246

0.2162

0.1297

-0.1225

0.5737

-0.2694

0.0379

0.3613

0.2923



3091

3092

3093

3094

3095

3096

3097

3098

3099

3100

3101

3102

3103

3104

3105

3106

3107

3108

922

931

932

941

946

949

953

957

3018

3019

3020

3021

3022

0.4654

0.5660

0.8553

0.5759

0.7557

0.6538

0.2018

0.3113

0.4837

0.5932

0.4206

0.4434

0.2792

0.4115

0.4013

0.4003

0.2621

0.3242

0.7910

0.9327

0.6795

0.5475

0.7409

0.3914

0.4238

0.1773

0.9112

0.8108

0.3712

0.3192

0.8536

0.3661

0.1613

0.4019

0.3560

0.3430

0.3690

0.2949

0.1197

0.4665

0.3602

0.2247

0.2622

0.1505

0.2683

0.1302

0.1050

0.2560

0.1336

0.3499

0.2751

0.4464

0.3802

0.3282

0.1157

0.1917

0.0827

0.2519

0.3073

0.1372

0.2593

0.2896

3.2902

1.3405

1.1010

1.2910

1.2222

1.6130

1.3933

1.1519

1.3791

1.1361

1.3647

1.2685

1.1387

1.4275

1.3829

1.0446

1.5382

0.9306

1.2214

1.4292

1.0218

1.4158

1.1323

1.0458

1.0496

1.0678

0.8359

0.7156

0.8855

0.7007

0.6972

-2.7987

-0.6887

-0.2261

-0.6002

-0.4715

-1.1235

-0.7794

-0.3323

-0.7553

-0.2999

-0.7307

-0.5589

-0.3051

-0.8365

-0.7619

-0.1025

-1.0119

0.1690

-0.4700

-0.8393

-0.0508

-0.8171

-0.2921

-0.1053

-0.1137

-0.1543

0.4211

0.7864

0.2859

0.8357

0.8477

1.0223

0.8966

1.1888

0.9260

1.0278

0.8258

0.8751

1.2319

0.8850

0.8040

0.9030

0.8369

0.7203

0.9123

1.0012

0.9288

1.2272

0.9560

1.1659

1.7349

1.0291

0.8637

0.8308

0.9094

0.9414

1.0252

0.9436

0.9124

0.9508

0.9289

0.8317

-0.0518

0.2564

-0.4065

0.1805

-0.0643

0.4497

0.3136

-0.4901

0.2870

0.5127

0.2399

0.4184

0.7710

0.2157

-0.0029

0.1735

-0.4811

0.1058

-0.3607

-1.2947

-0.0674

0.3443

0.4356

0.2233

0.1419

-0.0585

0.1363

0.2154

0.1184

0.1734

0.4331

3023

3024

3025

3026

3027

3028

3029

3030

3031

3032

3033

3034

3035

3036

3037

3038

3039

3040

3041

3042

3043

3044

3045

3046

3047

742

743

744

745

746

747

0.2458

0.6056

0.6825

0.6073

0.3724

0.7681

0.8333

0.6954

0.5119

0.8858

0.7549

0.4125

0.6177

0.5843

0.3744

0.6328

0.5665

0.7127

0.8259

0.3887

0.4968

0.5475

0.5853

0.2834

0.4231

0.8769

0.4471

0.4216

0.5373

0.5156

0.7812

0.0755

0.1890

0.2867

0.3099

0.2615

0.2611

0.2098

0.2874

0.2872

0.3897

0.3305

0.3678

0.2950

0.2796

0.2793

0.3101

0.3011

0.3518

0.3679

0.3508

0.2212

0.2802

0.3730

0.2125

0.3583

0.3755

0.2273

0.2140

0.3832

0.3443

0.3201

0.7892

0.7143

0.6608

0.5897

0.8848

0.9088

0.7769

1.0234

0.9631

1.2326

0.9788

1.0763

0.7249

0.9577

0.9454

1.1197

1.1053

0.7664

0.8311

0.9815

1.0774

0.9774

0.8226

1.0044

0.6283

0.8906

0.8066

0.6911

0.9832

1.0324

1.1200

0.5562

0.7907

0.9737

1.2413

0.2876

0.2247

0.5933

-0.0543

0.0884

-0.4914

0.0504

-0.1728

0.7560

0.1015

0.1319

-0.2657

-0.2353

0.6253

0.4348

0.0438

-0.1752

0.0537

0.4590

-0.0104

0.4426

0.2722

0.5049

0.8684

0.0399

-0.0750

-0.2663

1.1367

0.9693

1.1254

0.9116

0.9585

0.9624

0.9812

0.8774

0.8855

1.1121

1.4423

0.9930

1.0542

1.1382

0.9805

1.1846

1.1048

0.9518

0.9960

0.9390

0.9667

Il 324k

0.8117

0.9545

0.8818

1.1376

0.9949

0.9431

09116

1.1290

1.0680

-0.3010

0.0732

-0.2776

0.2176

0.0995

0.0900

0.0445

0.3072

0.2856

-0.2497

-0.8606

0.0166

-0.1241

-0.3041

0.0462

-0.3981

-0.2341

0.1160

0.0095

0.1478

0.0797

-0.6603

0.4902

0.1095

0.2955

-0.3031

0.0121

0.1378

0.2174

-0.2852

-0.1545



748

749

750

751

0.6766

0.6259

0.4869

0.6615

0.3801

0.3859

0.4086

0.4264

1.2241

1.0782

1.1123

1.1203

-0.4753

-0.1769

-0.2500

-0.2669

0.9733

1.0460

1.1344

0.9517

0.0636

-0.1056

-0.2964

0.1164





